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ABSTRACT 

The  experimental  1973-74  edition  of  Unit  IV  consists 
of  28  life  science  curriculum  activities  for  13-  to  16-year-old 
educable  mentally  handicapped  children.  The  role  of  the  teacher  in 
continuing  field  trials  is  noted  and  environmental  themes  and 
elements,  inquiry  skills,  problem  solving  skills^  and  applicational 
behaviors  and  attitudes  are  stressed.  Directions  for  using  the 
student  records-of- progress  and  tallysheets  are  provided  for  the 
teachers.  The  three  cores  of  activities  are  preceded  by  suggestions 
of  general  aims  (e.g.,  student  development  of  a  success  syndrome  and 
development  of  some  control  over  the  environment) ,  specific  goals, 
objectives^  and  a  planning  guide  listing  materials  needed  for  each 
activity.  Titles  for  core  A,   which  contains  seven  activities  on 
energy  and  material  transfer,  include:    (1)  Making  Compost;   (2)  The 
Food  Chain  Game  Revisited;  and   (3)  Food  Webs  in  My  Community.  Titles 
of  some  of  the  activities  in  Core  B — Decomposers  in  My 
Environment — are:    (1)  Starting  to  Round  Up  the  Food  Chain;  (2) 
Talking  Rot;   (3)  Planting  in  Compost;  and   (4)  A  Real  Gas.  Among  the 
nine  activity  titles  for  Core  C — Garbage  and  Hy  Environment — are:  (1) 
Classroom  Trash;   (2)  Every  Litter  Bit  Helps;  and   (3)  The  Recycling 
Pay  off.  Activities  are  organized  in  terms  of  materials,  teaching 
strategies^  and  anticipated  student  behaviors.  An  evaluation/feedback 
form  accompanies  each  activity.  (MC/SM) 
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INTRODUCTION 


The  project  to  develop  a  life  science  curriculum  for  the 
educable  mentally  handicapped   (EMH)  was  originally  funded  in  the 
summer  of  1969  by  the  Division  of  Research;   Bureau  of  Education 
for  the  Handicapped,  United  States  Office  of  Education.  The 
project  is  charged  with  writing,  field  testing,  evaluating,  and 
disseminating  materials  dealing  with  topics  in  life  sciences  for 
the  EMH  population  in  our  schools. 

ME  NOW,  the  BSCS  model  life  science  program  for  educable 
mentally  handicapped  youngsters  in  the  11-  through  13-year 


DEVELOPMENT 
Summer,  1971  -  Initial  writing  conference 
Academic  year,  1971-72  -  Initial  testing 
Summer,  1972  -  Revision 

Academic  year,   1972-73  -  Large-scale  field  test 
Summer,  1973  -  Revision 

Academic  year,  1973-74  -  Conclusion  of  field  test 
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age-group,  has  been  released  and  is  available  from  Hubbard  Scientific 
Company  of  Northbrook,  Illinois. 

On  the  basis  of  the  success  of  the  ME  NOW  program,  and  in  anticipation 
of  meeting  further  student  and  instructor  needs,  the  Bureau  of  Education 
for  the  Handicapped  has  provided  the  BSCS  with  a  three-year  continuation 
grant  to  develop  model  materials  for  13-  to  16-year  old  EMH  students. 
Recognition  by  the  educational  community  of  the  need  for  special  emphasis 
on  matters  of  environmental  concern  led  the  BSCS  staff  to  decide  early  in 
the  project  that  a  portion  of  the  materials  for  EMH  students  should  focus 
on  environmental  studies.    The  time  line  for  developing  this  new  curriculum, 
which  is  entitled  ME  AND  MY  ENVIRONMENT,  is  shown  below. 

COMMERCIAL  RELEASE 

Fall,   1973  -  Unit  I,   Exploring  My  Environment 

Spring,   1974  -  Unit  II,  Me  As  An  Environment 

Fall,   1974  -  Unit  III,  Energy  Relationships  In  My  Environment 

Spring,  1975  -  Unit  IV,  Transfer  And  Cycling  Of  Materials  In  My 
Environment 

Fall,  19  75  -  Unit  V,  Air  And  Water  In  My  Environment 
Spring,  1976  -  Unit  VI,  Populations  And  Societies 
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THE  ROLE  OF  THE  TEACHER  IN  THIS  EXP?2RIM£NTAL  EDITION 

This  curriculum  has  been  written  for  and  by  teachers?  it  was  tested  and  modified  by  teachers, 
enthusiastic  teachers  for  this  development,  testing,  and  modification.    Twelve  of  these  teach' 
Thirty-nine  more  were  selected  as  experimental  teachers  to  provide  the  best  possible  field  ted 
providing  feedback  for  the  revision  depended  heavily  upon  the  resourcefulness  of  these  teachei 

In  the  continuing  field  trials,   teachers  have  several  responsibilities,  including: 

!•  Implementing  the  strategies  and  activities  exactly  as  they  are  written.  Only  when  all  tea 
analysis  of  results  be  depended  upon  to  reveal  strengths  and  weaknesses  of  the  program. 

2.  Developing  a  feel  for  the  inquiry  strategy,  the  flow  of  activities,  and  the  ultimate  stude 
around.  Through  their  understanding  of  this  rationale,  the  test  teachers  can  make  an  inva 
some  activities,  the  modification  of  others,  and  the  invention  of  new  ones  that  will  enabl 

3.  Providing  timely,  accurate,  and  detailed  feedback  that  specifies  strengths  and  weaknesses^ 
for  each  activity. 

The  following  outline  will  provide  you  with  an  overview  of  the  six  major  components  of  the  pro 


1.     UNITS  IN  ME  AND  MY  ENVIRONMENT 


UNIT  I.      EXPLORING  MY 
ENVIRONMENT 


UNIT   II.     ME  AS  AN 

ENVIRONMENT 


Investigating  the  Visible    Microbes  and  Me 


Environment 
Landmarks  in  the  Visible 

Environment 
Sensing  the  Invisible 

Environment 
'Looking  at  the  Invisible 

Environment 

O 


Disease  in  People 

Environments 
Environmental  Choices 


UNIT  III.  ENERGY 

RELATIONSHIPS 
IN  MY 

ENVIRONMENT 

Introduction  to  Energy 
Energy  in  Food 
Energy  Flow  through 
Food  Chains  and  Webs 


and  Chances  (Drugs,  Food  Making  in  Plants 
Alcohol,  Smoking) 


UNIT  IV.  TRANSFER 
CYCLING 
MATERIAd 
MY  ENVIF 

Energy  and  Materia 

Transfer 
Decomposers  in'MyJ 

Environment 
Garbage  and  My 

Environment 
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;s?   it  was  tested  and  modified  by  teachers.     The  BSCS  has  found  highly  skilled,   flexible,  and 
\f  and  modification.    Twelve  of  these  teachers  served  as  writers  to  help  create  the  materials* 
ihers  to  provide  the  best  possil^le  field  test  of  the  curriculum.     The  success  of  these  tests  in 
ly  upon  the  resourcefulness  of  these  teachers. 

;al  responsibilities,  including: 

tly  as  they  are  written.     Only  when  all  teachers  use  the  curriculum  as  prescribed  can  the 
strengths  and  weaknesses  of  the  program. 

flow  of  activities,  and  the  ultimate  student  behaviors  that  the  curriculum  is  organized 
tionale,   the  test  teachers  can  make  an  invaluable  contribution  by  suggesting  the  extension  of 
d  the  invention  of  new  ones  that  will  enable  their  students  to  achieve  the  objectives. 

ck  that  specifies  strengths  and  weaknesses,  modifications,  alternatives,  and  student  responses 


view  of  the  six  major  components  of  the  program: 
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AND 

SOCIETIES 


[itroduction  to  Energy 
lergy  in  Food 


Energy  and  Material 


Uses  of  Water 
Sources  of  Water 
Preparation  of  Usable 


Interactions  within  a 


Transfer 


Population 
Population  Size  and 


iergy  Flow  through 
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Water 
Water  Management 
Components  of  Air 
Changes  in  the  Air 
Additives  in  Our  Air 


Complexity 
Effects  of  Overpopulation 
Population  Control 
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2.     ENVIRONMENTAL  THEMES 


Interrelationships  of 
Environmental  Components 

Diversity  and  Patterns 

Complementarity  of* 
Organisms  and 
Environment 

Flow  of  Energy 

Cyclic  Nature  of 
Processes 

Finiteness  of  Resources 

Ecological  Trade-Offs 

Interrelationships  of 
Environmental 
Components 

Population  Dynamics 


lERJC. 


3.     ENVIRONMENTAL  ELEMENTS 

Space 

Shelter 

Living  Things 
(Plants) 
■fAnimals) 
(Microorganisms) 

Energy 

(Food  Chains) 

Air 

Water 

Man 


INQUIRY  SKI] 
according 
difficulty 1 

Observing 

Identifyingfl 


INQUIRY  SKILLS  (Ordered 
according  to  assumed 
difficulty  level) 

Observing 

Identifying 

Associating 

Describing 

Comparing 

Translating 

Inferring 

Applying 

Predicting 

Speculating 

Value  Judging 

Comparing 


 BSCS 

5.     PROBLEM-SOLVING  SKILLS 

Experimenting 

ICnowing  What  the  Problem 
Is  and  What  to  Do  to 
Solve  It 

Recording  Data 

Discussion  and  Treatment 
Of  Group  Data 

Organizing  Data 

Explaining,  Defending, 
Answering  Why  Questions 

Asking  Questions 

Identifying  Variables 

Identifying  Controls 

Interpreting  Results 

Drawing  Conclusions 


6.     APPLICATIONAL  BEHAVIORS  AND  ATTITUDES  (No  order  of  importance  is  intended) 

The  student  develops: 

— vocabulary  skills. 
— a  success  syndrome, 

— skills  of  observation.  I 
— an  attitude  of  inquiry. 
— a  sense  of  self-identity. 
— skills  in  conserving  water. 

— skills  in  the  hygienic  care  of  his  own  body. 

— skills  in  participating  in  group  discussions. 

— the  ability  to  manipulate  water  treatment  systems. 

—  skills  in  applying  science  experiences  to  everyday  life.  Ij 
— skills  in  the  selection,  preparation,  and  storage  of  food. 

--a  recognition  of  his  own  role  in  creating  an  acceptable  life  style. 

~-an  ability  to  distinguish  between  healthful  and  unhealthful  environments. 

— an  appreciation  of  the  commnnity  service  provided  by  public  utility  systems.  J 

— an  understanding  of  the  interrelatic--:ships  between  environmental  components.  ;| 

— skills  in  functional,  receptive,  and  expressive  communication  about  his  environmen| 

—  skills  in  employing  systematic  problem-solving  techniques  to  persirtent  problems  6i 

—  skills  in  recognizing  environmental  landmarks  and  utilizing  these  for  orientation  |l 

— a  recognition  of  his  social  dependence  on  others  and  his  biological  dependence  on  }i 

il 
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In  May  1971,  a  planning  conference  was  held  to  prepare  guidelines 
for  the  development  of  ME  AND  MY  ENVIRONMENT.    The  conference  was 
attended  by  the  five  members  of  the  advisory  committee,  four  of  whom 
are  in  the  field  of  special  education  and  the  fifth  in  biology;  by  the 
project  writing  team,  consisting  of  five  special  education  teachers 
and  five  biology  teachers;  and  by  the  BSCS  project  staff.  Conferees 
developed  guidelines  covering  areas  of  environmental  concern  and 
utility  for  the  target  population  of  children,  the  characteristics 
of  this  population,  and  the  needs  of  these  children  that  might  be 
met  through  environmental  studies.     A  multidimensional  model  incor- 
porating the  science  content,  cognitive  and  affective  behaviors, 
environmental  themes,  contextual  focus,  and  needs  of  the  children 
resulted  from  the  planning  conference.     Following  the  conference,, 
the  BSCS  project  staff  prepared  a  proposed  content  and  objective 
outline  for  the  curriculum.    A  thorough  study  was  made  of  the  existing 
literature  covering  the  physical,  social,  and  psychological  needs  of 
handicapped  adults;  the  staff  then  attempted  to  identify  which  of 
those  needs  might  be  met  by  ME  AND  MY  ENVIRONMENT. 

SOME  GENERAL  OBJECTIVES 

The  identification  of  needs  led  to  a  statement  of  general 
objectives.     The  first  four  were  adopted  as  a  broad  benchmark 
against  which  all  activities  were  judged. 

1.  To  help  the  mentally  handicapped  child  develop  interests,  skills, 
and  positive  attitudes  through  experiences  with  scientific  - 
especially  biological  -  concepts, 

2.  To  provide  the  mentally  handicapped  child  with  challenging 
intellectual  activity  at  a  level  commensurate  with  his  ability 
to  respond  effectively. 
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3.  To  aid  the  child  in  estaiblishing  functional  modes  of  living  through 
heightened  observation,   a  well-developed  curiosity,  an  increased 
measure  of  self-confidence,  and  a  sense  of  responsibility  to  and  for 
his  environment. 

4.  To  contribute  to  the  development  in  the  child  of  a  higher  level  of 
social  maturity  and  emotional  stability  that  can  lead  to  increased 
vocational  proficiency,  realistic  self-concept,  creative  self- 
expression,  and  more  effective  assimilation  into  the  community. 

5.  To  develop  in  the  child  a  knowledge  of  himself  in  relation  to  his 
environment,  along  with  a  tendency  to  apply  this  knowledge  to  the 
tasks  of  everyday  living. 

6.  To  contribute  to  increased  knowledge  about  the  learning  characteristics 
and  limitations  of  the  educable  mentally  handicapped  pupil,  and  about 
effective  strategies  for  instruction. 

BASIC  ASSUMPTIONS  UNDERLYING  THE  DESIGN  gPR  THE  CURRICULUM  MATERIALS 

In  the  initial  discussions  with  the  special  education  community,  some 
basic  assumptions  for  the  development  of  the  life  science  materials  were 
identified.    These  were  revised  somewhat,  based  on  the  development  and 
testing  of  ME  NOW,   to  form  the  underlying  assumptions  for  the  development 
of  ME  AND  MY  ENVIRONMENT. 

1.  Ideas  must  be  developed  with  a  minimum  of  reading  on  the  part  of  the 
student. 

2.  Vocabulary,  where^possible,  should  involve  functional  rather  than 
technical  language,  although  technical  names  are  taught  when  these 
may  be  useful  to  the  student. 


7^ 
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3.  Entry  points  should  be  concerned  with  concrete,   tangible  "things/' 
rather  than  with  abstract,  intangible  ideas  or  concepts. 

4.  The  classroom  environment  and  the  materials  should  not  be  cluttered 
with  distractors;  however,  a  variety  of  perceptual  modes  and 
instructional  media  should  be  used   (e.g.,  sight,   touch,  smell,  etc.). 

5.  Activities  should  be  developed  in  small,  discrete  units  that  build  on 
or  reinforce  a  concept  or  skill. 

0.  Learning,  for  the  EMii  student,  requires  slower  pacing,  greater  redun- 
dancy, and  time  for  participation  by  each  student.  The  instructional 
materials  should  be  student-doing  rather  than  student-watching. 

7.    An  activity  must  involve  the  student  in  ways  of  applying  the  desired 
behavior;   transfer  cannot  be  assumed. 

EMH  children  need,  and  can  respond  effectively  to,  an  activity- 
oriented  instructional  approach. 

The  curriculum  should  be  designed  to  provide  students  with  an  exper- 
ience in  science  as  inquiry,  through  the  exploration  of  their 
environment . 

10.  Most  teachers  of  the  Educable  Mentally  Handicapped  will  need 
specific  directions  in  using  inquiry  strategies  for  teaching 
science  concep  t s . 

11.  The  teachers  of  the  Educable  Mentally  Handicapped,  for  the  most 
part,  are  not  science-oriented;  therefore,  the  materials  should 
be  specific  with  regard  to  science  techniques. 

12.  The  materials  and  methods  must  permit  or  provide  attention  to 
individual  differences  and  to  specific  learning  characteristics 
of  the  population. 
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13.     To  achieve  the  objectives,  designers  of  the  materials  should  attempt 
to  create  a  balance  between  detail  and  motivation;  that  is,  the 
amount  of  minute  and  abstract  detail  that  can  be  learned  is  probably 
a  function  of  the  interest  and  motivation  that  can  be  estsdDlished  to 
deal  with  it. 

MAJOR  AIMS  FOR  ME  AND  MY  ENVIRQNMIjNI  ,  A  JUNIOR  HIGH  EMH  SCIENCE  CURRICULUM 

The  curriculum  includes  instruction  related  to  the  personal  well-being, 
self-worth,  confidence,  and  successful  coping  of  each  person  to  meet 
persistent  daily  life  problems.     The  major  aims  are: 

1.     Development  in  each  child  of  a  sense  of  identity  as  a  person  who  has 
some  degree  of  control  over  and  can  act  on  his  environment.    This  will 
lead  to  a  degree  of  self-determination  based  on  a  rational  coping  with 
situations  rather  than  on  a  passive  compliance  or  an  impulsive  response 
to  problems. 

2-     Development  in  each  child  of  a  success  syndrome.     More  than  anything 
else,  each  activity  is  intended  to  be  a  success  experience  for  each 
child.     It  is  the  teacher's  responsibility  -  almost  obligation  -  to 
see  that  each  child  succeeds  at  a  level  that  is  challenging  to  his 
abilities  and  that  preserves  his  self-respect.     It  is  a  further 
responsibility  of  the  teacher  to  point  out  his  achievement.    As  a 
group,  the  students  should  help  each  individual   fit  what  he  has  done 
into  a  pattern  of  accomplishment. 

The  curriculum  is  intended  to  be  intellectually  stimulating,  and 
exploratory  for  each  student,  and  to  induce  him  to  become  actively  involved 
It  should  encourage  the  following  outcome: 

3.  Development  in  each  child  of  an  interest  that  could  become  a  hobby  or 
avocation  over  a  lifetime  (through  an  exposure  Co  an  array  of  exijori- 
ences  in  sciencej  .     It  is  hoped  that  many  c'hildren  will  find  some 
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area  -  perhaps  growing  plants,  caring  for  animals,  identifying 
flowers,  collecting  things,  or  simply  enjoying  outings  into  the 
country  -  that  they  feel  strongly  about  and  can  develop  some 
competence  or  knowledge  in.    This  would  provide  a  means  of 
self-expression,  and  (perhaps)   allow  some  degree  of  sharing  or 
involvement  with  others. 

The  curriculum  is  organized  around  eight  ecological  themes. 
There  are  some  specific  content  objectives  related  to  these.  The 
ultimate  objectives  are: 

4.  Development  in  each  child  of  a  sense  of  relationship  and  empathy 
with  other  living  things.     It  is  hoped  this  will  lead  to  a  positive 
regard  and  caring  about  what  affects  them  as  individuals  and  as  a 
group,  because  what  affects  them  affects  the  community  of  man. 

5,  Development  in  each  child  of  an  understanding  of  environmental 
conditions  that  will  lead  to  a  sense  of  responsibility  for  the 
environment  and  actions  that  protect  or  improve  it. 

These  are  the  five  overriding  aims  that  should  serve  as  reference 
points  for  teachers  and  guide  much  of  what  they  plan  to  do  in  the  class- 
room.    One  of  the  older  junior  high  students  in  a  first-year  test  class 
expressed  his  feelings  about  the  class  and  himself  in  this  way:  "I 
just  feel  that  if  we  want  these  kids  to  improve,  and  that's  the  whole 
idea  of  it,  you  have  to  bring  these  kids  a  certain  amount  of  happiness. 
You  have  got  to  make  them  feci  that  they  are  really  wanted.     If  they 
are  wanted,  they  will  try  a  little  harder.     That  sounds  kind  of  childish, 
I  suppose,  but  it  works .. .Another  thing .. .always  inspire:     'Come  on,  put 
your  best  foot  down  -  try  it  again."     You  know,  things  like  that.  I 
mean,   to  me,  just  the  tone  of  voice  makes  the  difference  to  me  about 
going  out  or  staying  in  the  class*     I  just  feel  that  they  don't  want 
me  -  and  they  don't,    (when  their  tone  says)    'Oh,  Eddie  I     Why  did  he  have 
to  come  today? '  " 
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ENVIRONMENTAL  THEMES 

Since  the  original  planning  conference  for  the  development  of  ME  AND 
MY  ENVIRONMENT,  eight  ecological  themes  have  emerged  which  seem  to  enco^npass 
the  major  ideas  and  concepts  (i.e.,  the  science  concept)   that  the  curric- 
ulum development  team  sees  as  appropriate  for  this  student  population. 
These  themes  are  broad  generalizations,  some  understanding  of  which  appears 
to  be  a  prerequisite  for  coping  with  one's  own  environment  as  well  as  with 
society's  environmental  problems.    The  themes  are  probably  best  thought 
of  as  unifying  threads  which  run  throughout  the  curriculum. 

1.     INTERRELATIONSHIPS  OF  ENVIRONMENTAL  COMPONENTS 

I'/lten  we  try  to  pick  out  anything  by  itself^  we  find  it  hitched  to 
everything  else  in  the  universe.      oohn  Muir 

Life  is  entirely  dependent  upon  the  things  that  the  environment 
supplies:    air,  water,   food,  shelter,  and  subtle  things  such  as  a  suitable 
temperature  and  humidity.    Animals  depend  upon  other  animals  or  plants  for 
food.     Scavengers   (carrion  and  detritus  feeders)  and  decomposers  (bacteria 
and  fungi)  obtain  their  nutrition  from  the  remains  of  living  organisms. 
Green  plants  depend  upon  sunlight,  air,  water,-  and  minerals  from  their 
environment  and  form  the  base  upon  which  all  organisms  are  interconnected 
by  food  chains  and  complex  food  webs. 

Organisms  interact  with  each  other,  and  with  the  environment,  in  a 
variety  of  ways  in  addition  to  the  eater-eaten  relationships  of  food  chains 
or  webs.     Plants  compete  with  each  other  for  light,  water,  soil  nutrients, 
and  growing  space.     Animals  con.pete  for  available  food  resources,  space, 
and  shelter.     Other  relationships  include  parasite-host  and  pathogen-host 
interactions. 

The  important  consequence  of  this  theme  is  that  actions  are  not 
singular,  nor  do  they  have  singular  impact.    Man's  competitive  interactions 
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have  far-reaching,  often  unknown  consequences.     For  example,  clearing 
land  for  raising  agricultural  crops  destroys  the  habitat  for  plants 
and  animals  and  disrupts  certain  food  webs,  while  establishing  a 
suitable  habitat  for  agricultural  species.     The  resulting  monocultures 
are  often  vulnerable  to  attack  by  pests  because  populations  of  natural 
predators  have  been  removed.     Attempts  to  control  these  competitive 
organisms  through  applications  of  pesticides  may  simply  aggravate  the 
situation  by  killing  nontarget  organisms  such  as  predators,  scavengers 
and  decomposers  which  are  actually  beneficial.     Similarly,  herbicides 
used  in  control  of  weeds  which  are  competing  with  crops  may  destroy 
habitats  for  natural  predators,  making  additional  applications  of 
insecticides  necessary;   these  in  turn  may  kill  more  nontarget  bene- 
ficial organisms.     Numerous  studies  have  shown  that  large-scale, 
indiscriminate  use  of  pesticides  may,  in  the  long  run,  actually 
decrease  agricultural  productivity.     In  addition,  manufacture, 
transport,  and  application  of  pesticides  and  fertilizers  contribute 
to  air  and  water  pollution,   tliereby  adding  to  the  degradation  of 
vital  resources  upon  which  all  life  depends.     This  is  but  one  simple 
example  of  a  myriad  of  possibilities.     If  we  expect  students  to  start 
thinking  in  terms  of  consequences,  it  is  imperative  that  they  realize 
and  appreciate  that  life  depends  upon  interrelationships  and  that 
apparently  simple  actions  may  have  far-reaching  implications. 


2.      DIVERSITY  AND  PATTEKI>IS 


There  is  great  diversity  in  the  environment.    Differences  in 
climate  and  topography  lead  to  different  environments  with  different 
communities  of  plants  and  animals.    The  plants  and  animals  differ  as 
tliey  have  become  adapted  to  do  somewhat  different  things,  or  even  to 
do  similar  things  but  in  different  environments.     Even  within  one 
species  there  is  diversity.     But  it  is  possible  to  find  patterns 
within  all  this  diversity.     Recognizing  patterns  helps  one  get  his 
head  around  a  bewildering  variety  of  things.     All  environments  have 
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a  pattern  of  functional  or  working  likenesses  to  others  that  underlies  evei-i 
their  differences.     Some  grasp  of  a  whole  living  world  is  possible. 

If  one  looks  at  the  organisms  in  any  habitat,  he  discovers  a  variety 
of  sizes,  shapes,  and  colors.     Further  examination  will  reveal  groups  of 
organisms  that  are  related  in  various  ways;  e.a.,  some  produce  food 
(producers)  while  others  feed  upon  these  producers   (consumers).    We  find 
that  the  organisms  are  all  related  in  a  pattern  forming  a  food  web. 

Diversity  is  thought  to  enhance  the  stability  of  a  system,  for  it 
provides  alternate  channels  of  energy  or  materials  flow  if  part  of  the 
system  is  lost  or  overburdened.     For  example,   consider  a  single  food  chain: 
plants,  grasshoppers,  frogs,  snakes.     If  one  link  in  the  chain  is  lost  - 
e.g.,   the  grasshoppers  are  wiped  out  by  insecticides  -  all  links  beyond 
tliat  one  will  also  be  lost  if  they  have  no  alternative  sources  of  food. 
In  a  complex  food  web,  however,  a  link  may  be  lost  without  destroying  the 
system;   links  beyond  the  missing  one  may  turn  to  another  channel  for  food  - 
and  in  the  example,   the  frogs  may  exploit  another  type  of  insect  food 
resource.     Thus,  preserving  diversity  may  be  necessary  in  preserving  the 
stability  of  the  life-support  system  of  the  biosphere.     Man  cannot  exist 
alone • 

It  is  often  said  that  variety  is  the  spice  of  life.     Diversity  makes 
the  environment  less  monotonous  and  more  interesting.     This  aesthetic 
component  should  receive  emphasis  in  the  curriculum. 

3,     COMPLEMENTARITY  OF  ORGANISMS  AND  ENVIRONMENT 

A  complement  is  something  that  completes  or  fills  out  another  thing. 
Complementarity  in  this  context  refers  to  the  completion  each  part  brings 
to  the  other,  when  each  is  dependent  upon  the  other.     Some  interdependent 
relationships  have  two  components;  others  three,   four,   ten,  or  even  a 
hundred  or  more.    A  few  examples  should  clarify  the  meaning  of  the  theme.# 
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Organisms  use  material  things  from  the  environment  and,   in  turn, 
recycle  things  back  to  the  environment,  where  they  may  be  used  by 
other  orqanisms.     Thus,  the  presence  of  organisms  modifies  the 
environment  in  various  ways,  some  of  which  make  the  environment  more 
suitable  for  other  organisms.     Plcints  use  carbon  dioxide  and  release 
more  oxygen  than  they  use.     Consumer  organisms   (animals,  decomposers) 
use  oxygen  and  release  carbon  dioxide.     Both  the  producers  and 
consumers  are  dependent  upon  the  environment  for  these  resources,  and 
the  balance  of  these  materials  in  the  environment  is  likewise  dependent 
upon  both  groups  of  organisms. 

Without  scavengers  and  decomposers  there  would  be  a  prodigious 
accumulation  of  the  remains  of  once- living  organisms  cluttering  up 
the  environment.     Probably  all  of  the  available  carbon,  oxygen,  and 
other  essential  elcnients  would  be  tied  up  in  these  dead  remains.  Life 
would  have  come  to  a  screeching  halt  a  long  time  agol 

The  presence  of  plants  improves  the  water-holding  capacity  of  a 
watershed  and  helps  prevent  erosion  of  the  soil  by  wind  and  water. 
Plants  reduce  the  rate  of  evaporation  of  soil  water  but  at  the  same 
time  release  it  to  the  atmosphere.     Thus,  plants  play  a  vital  role  in 
the  water  cycle  and  influence  local  climates  through  the  regulated 
flew. 

Plant  succession  is  a  classic  example  of  complementarity.  An 
abandoned  field,  new  roadside,  or  similar  disturbed  area  is  quickly 
invaded  by  hardy  pioneer  plants  which  we  usually  think  of  as  weeds. 
As  these  grow,  die,  and  decay,  they  modify  the  immediate  environment 
and  are' replaced  by  plants  which  are  better  adapted  to  the  new 
conditions.     These,  in  turn,  cause  further  modifications  and  are 
replaced  by  othei:  populations;  finally  a  relatively  stable  coimnunity 
exists  that  is  able  to  replace  itself  and  that  is  in  dyncunic 
equilibrium  with  the  environment.     Such  communities  are  usually 
•referred  to  as  climax  communities. 
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4.     FLOW  OF  ENERGY 

The  biotic  strecon-is  oavabls  of  flowing  in  long  or  short  circuits^ 
rapidly  or  slowly^  ' laiifor^nly  ov  in  spurts ^  in  declining  or  ascending 
■volwne.    Ecology  calls  this  sequence  of  stages  in  the  transmission 
of  energy  a  food  ckdin^  but  it  can  he  more  accurately  envisioned  as 
a  pipe  line. .  .  (ifnich)  leaks  at  every  .joint.    Aldo  Leopold 

Energy  is  required  to  do  work;   that  is,  to  cause  movement  requires 
energy.     Indeed,  to'  do  anything  requires  energy.     Life  depends  upon' this 
continuous  flow  which  is  initiated  by  a  constant  input  of  energy  from  the 
sun,  its  photosynthe tic  transformation  from  light  to  chemical;  energy  by  ■ 
the  producer  organisms   (green  plants) ,   its  passage  from  organism  to 
organism  along  various  food  ciiains    (in  their  more  complex  food  webs)  ,  and 
its  eventual  loss  as  radiant  heat  to  outer  space.     Each  time  that  energy- 
is  converted  or  transformed,  at  each  step  along  the  way,   some  of  it  is 
lost  from  the  system  and  is  no  longer  available  to  do  useful  work.  This, 
in  simple  terms,  is  the  second  law  of  thermodynamics.     Green  plants  are  able 
to  fix  photosynthe tically  only  a  portion  of  the  sun's  energy  that  they 
intercept.     In  turn,  some  of  the  energy  which  they  trap  and  store  is  used 
by  the  plants  for  such  things  as  growth,  reproduction,  and  the  movement 
of  materials.     Thus,  only  a  portion  of  that  original  stored  energy  is 
available  to  the  organisms  which  eat  the  plants.     These  organisms  likewise 
use  energy  in  their  various  life  processes  so  that  only  a  small  portion 
of  the  energy  v;nich  they  received  from  eating  plants  is  available  to 
their  predators*     As  a  consequence ,  only  about  one-tenth  .of  the  energy  at 
any  step  in       food  chain  is  available  to  the  next  level.     An  acre  of 
agricultural  land  v/ill  provide  enough  food  energy  for  about  1.5  persons  for 
a  year  if  planted  in  wheat,  but  will  feed  only  0.1  person  if  used  to  raise 
beef  cattle  1 

Society's  use  of  fossil  fuels  is  simply  a  utilization  of  energy 
captured  and  stored  over  millions  of  years  by  green  plants.     As  such,  this 
source  of  energy  is  in  finite  supply ' and  is  a  nonrenewable  resource. 
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Electricity  generated  by  fossil  fuel-burning  plants  can  similarly  be 
traced  to  the  sun.     Hydroelectric  plants  offer  a  limited  alternative 
source  of  electricity.     This  source  is  also  finite  because  of  the' 
limited  number  of  adequate  sites.     The  XDlanned  use  of  nuclear  fusion 
reactors    (which  are  simply  a  duplication  on  earth  of  the  natural 
processes  taking  place  on  the  sun  to  release  energy)  offers  an  alter- 
native source  of  energy   {again  sought  as  electrical ■ energy )  for  society; 
this  source,  however,  as  with  all  others,  is  governed  by  the  laws  of 
thermodynamics.     The  energy,  once  released,   flows  through  the  system  and 
is  eventually  lost  to  space  as  heat.     Hence  this  source  is  also  finite, 
but  it  is  a  very -large  source.     The  exploitation  of  nuclear  energy  is 
fraught  with  unanswered  questions  and  problems.     How  can  we  safely 
contain  and  shield  th'e"  radioactive  processes  of  fusion?     How  can  we 
safely  dispose  of  tlie  radioactive  wastes  from  the   "temporary*'  fission 
reactors  being  used  until  fusion  reactors,  which  produce  little  waste , 
are  perfected?     Can  the  earth  dissipate  the  huge  amounts  of  waste 
heat  generated?     Vihat  effects  will  this  heat  have  on  climates,  eco- 
systems,, and  organisms? 

It  should  be  emphasized  that  nuclear  energy  offers  little  hox^e ,  at 
present,  of  replacing  the  sun  as  a  life-supporting  source  of  energy. 
In  the  forseeable  future,  man's  only ' source  of  food  energy  will  be 
the  sun,   through  photosynthesis  of  green  plants. 

5.     CYCLIC  NATURE  OF  PROCESSES 

All  the  rivers  rv.n  into  the  sea^  yet  the  sea  is  not 
full.       King  Solomon  . 

In  contrast  to  energy,  materials   (matter)  are  continuously  recycled 
from  living  to  nonliving  systems  and  back  to  living  systems  again. 
Materials  necessary  for  life  are  in  finite  supply,  and  if  they  were, 
not  constantly  cycled,  life  would  simply  run  out  of  resources  and  cease. 
\  Some  examples  include  the  water  cycle,   the  carbon  dioxide-oxygen  cycle,  . 
\the  nitrogen  cycle,  and  the  cycling  of  various,  essential  minerals  such  as 
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calcium,  potassium,  sulfur,  and  magnesium.     Decomposer  organisms  play  a 
most  vital  role  in  many  of  these  cycles,  releasing  materials  which  have 
been  incorporated  into  living  organisms  so  that  they  are  once  again 
available  to  other  organisms  in  the  environment. 

Man's  present  exploitation  of  consumable  resources,  in  most  cases, 
upsets  these  natural  cycles.    The  manufacture  and  ultimate  discarding  of 
nonbiodegradable  products  removes  important  elements  and  compounds  from 
the  natural  cyclic  processes  of  the  ecosphere  and  could  ultimately  lead 
to  the  exhaustion  of  such  resources  for  the  life-support  system.  Burning 
of  fossil  fuels  is  changing  the  natural  balance  of  carbon  dioxide  in  the 
atmosphere,  with  the  consequences  largely  unknown.     Degradation  of  air  and 
water  through  pollution  and  the  application  of  pesticides  destroys 
organisms  which  are  vital  to  cyclic  processes, 

6.     FIMITENESS  OF  RESOURCES 

Everything  has  to  come  from  somewhere.     The  earth  has  been  likened  to 
a  spaceship  because  of  its   finite  supply  of  all  material  resources*  Inas- 
much as  life  depends  upon  a  continued  supply  of  resources ,  things  have 
to  be  used  over  and  over.     Continued  exploitation  of -any  resource  will  lead 
to  its  exhaustion  unless  that  resource  is  recycled.     The  demands  of  today's 
technological  societies  are  placing  tremendous  burdens  on  the  earth's 
resources  and,  at  the  same  time,   the  wastes  generated  are  making  other 
resources  unavailable  or  unfit  for  supporting  life.     Projections  indicate 
that  we  will  have  depleted  our  supply  of  fossil  fuels  and  several  important 
metal  resources  e^Xj-V  next  century. 

Through  photosyntl^i3:^^s ,   food  is  a  renewable  rosouree  so  long  as  the 
natural  cycles  are  able  to*^^esii*pply  the  raw  materials  necessary,  and  so 
long  as  environmental  conditions  necessary  for  plant  life  are  maintained. 
But,   tlie  amount  of  food  that  can  be  produced  on  the  earth  at  any- one  time, 
is  finite!     There  is  only  so  much  area  available,  only  so  much  sunlight 
that  can  be  intercepted,  -ind  only  so  much  of  the  required  raw  materials 
available. 
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The  consequence  of  this  theme  is  that  an  indefinite  continuation  of 
growth  and  an  increasing  use  of  resources  is  impossible  when  the  supply  of 
all  resources  is  finite.     This  is  true  of  population,  food  consumption, 
resource  utilization,   technology,  gross  national  product,  or  any  other 
parameter  which  one  chooses  to  measure.     And  all  noteworthy  predictions 
indicate  that  we  are  very  rapidly  reaching  the  limits  of  growth.  Most 
of  us  will  probably  experience  "the  dire  consequences! 

7.     POPULATION  DYNAMICS 

A  population  refers  to  a  collection  of  individuals  of-  the  same 
species  occupying  a  given  space- at  a  given  time.     The  size  of  living 
populations  is  determined  by  four  factors:     rate  of  birth,  rate  of  death, 
rate  of  immigration,  and  rate  of  emigration.     Populations  tend  to  grow 
geometrically   (e.g.,   2,  4,   8,   16,   32,...)   to  the  limit   (carrying  capacity) 
of  their  environment  as  determined  by  the  available  food,   space,  preda- 
tion,  and  disease.     They  then  either  level  off  and  exist  in  some 
-fluctuating  equilibrium  with  other  populations,  or  they  crash  back  to  some 
low  level,     A  common  misconception  is  that  all  biological  populations  tend 
to  follow  .the  first  pattern:     growth  which  is  described  by  an  S-shaped 
curve  up  to  the  carrying  capacity,   followed  by  a  fluctuating  equilibrium. 
There  are,  however,  many  biological  populations  which  dramatically  over- 
shoot the  carrying  capacity  of  their  environment  and,  as  resources  are 
rapidly  depleted  cra^h  back  to  a  low  population  level.     A  blowfly 
population  is  a  good  example  of  the  latter.     Upon  arrival  at  a  carcass , 
the  population  increases  rapidly ,  completely  overshooting  the  carrying 
capacity  or  the  environment's  capacity  to  sustain  the  population  for 
any  appreciable  length  of  time.     As  the  food  resource  is  quickly  depleted, 
the  population  crashes  back  to  the  low  level  of  a  few  adult  flies  who  are 
searching  out  a  new  carcass  to  feed  upon. 

The  strategy  is  simple  -  exploit  the  environment  for  all  it's  worth 
while  it  is  here  and  hope  that  a  few  of  the  many,  adults  produced  in  the 
process  will  survive  long  enough  to  make  it  to  the  next  carcass.  There 
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is  evidence  that  the  characteristics  of  human  population  growth  are 
similar  to  those  described  for  the  blowfly,  and  our  present  exploitation 
of  the  earth's  resources  is  certainly  analogous  to  the  strategy  employed 


by  the  blowfly.  Such  a  strategy  can  only  be  disastrous  for  mankind, 
earth  is  the  only  carcass  we  have. 


The 


Since  resources  are  finite,  no  population  can  continue  to  grow  forever. 
The  human  population  has  grown  geometrically  over  the  past  few  centuries. 
Doubling  time  of  the  human  population  is  currently  less  than  35  years, 
and  the  most  optimistic  estimates  indicate  that  this  population  will  exceed 
the  carrying  capacity  of  Earth  within  a  century  (some  suggest  that  we  have 
already  passed  the  carrying  capacity  and  many  demographers  and  ecologists 
have  predicted  a  crash  in  the  human  population  prior  to  the  year  2020)  . 
Population  oontrol  and  zero  population  growth  will  be  accomplished,  either 
by  self-imposed  means  or  by  natural  means.    If  the  latter,  it  will  occur 
through  starvation,  disease,  war,  or  lower  fecundity  -  or  a  combination  of 
these.    There  is  no  plausible  alternative! 

Perhaps  the  greatest  service  that  this  curriculum  could  hope  ,  to  perforw 
is  to  help  this  population  of  youngsters  understand  the  implications  of 
population  growth  and  the  necessity  for  limiting  family  size.     But,  to 
achieve  the  desired  end,  the  curriculum  must  provide  the  students  with  an 
understanding  of  the  ways  and  means  by  which  family  size  may  be  controlled. 
This  is  one  area  where  individuals  can  make  decisions,  can  have  an 
influence,  and  can  contribute  to  the  solution  of  what  may  be  mankind's  most 
pressing  problem! 

8.     ECOLOGICAL  TRADE-OFFS 

Every  coin  has  two  sides. 

As  we  have  seen,  all  environmental  components  are  interrelated  in 
intricate,  complex  ways.     No  action  has  singular  impact,  and  thus  any 
course  of  action  must  be  carefully  weighed  and  alternatives  considered. 
Any  course  of  action  involves  ecological  trade-offs. 
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For  example,   consider  society's  use  of  electricity.     Many  of  us 
enjoy  a  life  style  which  is  very  closely  tied  to  the  conveniences  and 
labor-saving  devices  powered  by  electricity.     The  generation  of  that 
electricity  is  a  major  factor  in  environmental  degradation.    By  and 
large,  we  have  made  the  decision  to  forego  a  certain  amount  of  environ- 
mental quality  to  enjoy  the  leisure  and  convenience  of  electrical 
appliances.     Projections  indicate  that  increases  in  demand  for  electrical 
yovjor  will  require  strip  mining  vast  areas  of  Wyoming  and  Montana, 
exploiting  oil  shale  reserves  of  Colorado,  depleting  the  petroleum 
reserves  of  the  Alaskan  north  slope   (with  the  inherent  dangers  to  the 
arctic  tundra),  and  constructing  large  nun^bers  of  nuclear  power  plants. 
In  all  of  these  activities,  we  will  trade  off  various  amounts  of 
environmental  quality. 

liNgUlKY  PHILOSOPHY 

We  do  not  view  science  as  a  collection  of  facts,  but  as  a  process 
by  which  facts  are  gathered,  interpreted,  and  organized  into  conceptual 
schemes.    We  have  included  facts,  and  activities  structured  to  generate 
facts,   not  for  their  intrinsic  value  but  to  provide  the  means  by  which 
concepts  and  generalizations  are  developed  through  an  inquiry  strategy. 

Inquiry,  simply  defined,  is  finding  out  why.     Inquiry  may  be 
defined  as  a  process  of  questioning,  or  seeking  information,  of  discov- 
ering.    For  EMH  students,  as  for  others,  the  excitement  of  discovery 
adds  meaning  to  learning.     Inquiry  allows  the  student  a  natural 
avenue  for  satisfying  his  curiosity  about  his  world.     An  inquiry 
strategy  is  one  which  poses  a  question  or  problem  and  then  guides 
students  through  inquirnng  kinds  of  behaviors  such  as  observing, 
describing,   identifying,  comparing,  associating,  inferring,  applying, 
predicting,   translating,  guessing,  speculating,  creative  thinking 
(divergent  production) ,  and  value  judging. 

There  are  degrees  of  inquiry.     On  one  end  of  the  scale,  a  question 
is  j30sed  and  the  student,  after  analyzing  the  question  and  applying  his 
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experiences  and  background  information,  answers  the  question.     At  the  other 
extreme,  the  student  poses  the  question  after  being  given  a  certain  amount 
of  background  information,  and  then  proceeds  to  answer  the  question  by 
designing  an  experiment,  conducting  the  experiment,  and  interpreting  the 
results . 

All  degrees  of  inquiry  have  a  common  ingredient:    the  answer  is  not 
given,  but  is  arrived  at  by  the  individual  after  he  has  analyzed  information 
relevant  to  the  question.     The  distinction  is  obvious  -  in  inquiry  strat- 
egies the  questions  are  answered  by  the  students  and  not^^e  instructor* 

If  knowledge  is  acquired,  at  least  in  part,  through  an  inquiry 
strategy,  then  the  student  should  be  able  to  use  that  strategy  in  acquir- 
ing further  information  and  solving  future  problems  as  they  arise.  He 
will  be  more  able  to  seek  answers  to  other  questions  through  his  ability 
to  acquire  and  interpret  information. 

INQUIRY  SKILLS 

1.  OBSERVING  is  a  fundamental  activity  of  scientists.     The  accumulation 
of  information  which  may  lead  to  knowledge  comes  primarily  from  what 
we  see,  hear,  taste,  smell,  or  touch.    A  major  function  of  this 
curriculum  should  be  to  offer  a  rich  and  varied  environment  of 
concrete  experiences  for  the  students.    As  students  gain  experience, 
accuracy  in  observing  and  recording  the  details  of  their  findings 
should  be  increased.     Observing  should  frequently  include  an  element 
of  divergent  production  by  asking  the  students  to  heed  all  of  the 
details,  extraneous  and  otherwise,  that  they  can.    Opinion,  inter- 
pretation, and  speculation  are  not,  of  course,  a  part  of  observing. 

2.  IDENTIFYING  involves  the  recognition  of  what  something  is  or  of 
certain  properties  that  make  it  possible  to  categorize  the  thing. 
Included  in  identifying  is  the  matching  of  a  name  or  definition 
with  an  object,   tho  use  of  a  key  or  guide,  and  the  recall  of  a 

label  from  previous  experience.  / 


Me  and  my* 
Environment 


3,  ASSOCIATING  involves  seeing  what  things  go  together  -  seeing 
relationships  or  recognizing  common  properties.    Associating  may  be 
thought  o£  as  a  prerequisite  to  classifying «  or  organizing  data  or 
information  for  some  purpose.    Grouping  (classifying)  ,  through 
associating,  may  enhance  conceptualizing, 

4,  DESCRIBING  involves  writing  or  relating  orally  all  of  the  relevant 
observations  about  a  thing  so  that  another  individual  would  be  able 
to  use  the  description  to  identify  the  object  or  share  in  an  event 
he  did  not  actually  experience.    Emphasizing  description  should 
enhance  development  of  observational  skills* 

5,  COMPARING  involves  the  inspection  of  two  or  more  objects  (events)  to 
note  similarities  and  differences.     It  is  closely  related  to  the 
student's  ability  to  distinguish  between  critical  differences  and 

to  generalize  recognizable  similarities.    This  skill  could  involve 
the  use  of  referents  other  than  the  things  compared.     It  is  necessary 
that  one  have  an  understanding  of  such  comparatives  as  hotter-colder 
and  smaller-larger,  as  well  as  a  comprehension  of  their  related 
values,  e.g,,  warmer-cooler  and  littler-bigger, 

6,  TRANSLATING  is  the  skill  in  which  recorded  observations  are  expressed 
in  another  symbolic  form.    The  conversion  of  tabular  information 
into  a  graph  or  of  a  verbal  description  into  a  drawing  exemplifies 
this, 

7,  INFERRING  involves  going  beyond  the  infontaation  or  evidence  at 
hand  to  presume  a  cause  or  an  effect,  or  to  answer  a  cjuestion. 

It  requires  extrapolation,  may  or  may  not  be  based  on  implication, 
and  is  closely  related  to  two  of  the  problem-solving  skills: 
interpreting  results  and  drawing  conclusions, 

6*     APPLYING  involves  the  use  of  a  learned  task  or  skill  in  a  situation 
other  tSian  that  in  vdiich  it  was  originally  learned.    For  example, 


if  a  child  has 
application  woui 

9,    GUESSING  is  the ^ 
situation.  The 
involved  in  mak; 

10.  SPECULATING  is  1 
of  a  hypothetic^ 
it  may  be  reasox 
a  great  deal  is! 
the  particular  € 

11,  PREDICTING  is  tl" 
happen  in  a  giv^ 
the  situation  ar 

12,  DIVERGENT  PRODUC 
about  something 

13.  VALUE  JUDGING  ir 
preferences,  I^ 
relative  value  t: 
curriculum,  the 

PHOBIC-SOLVING  SKII.! 


Inquiry  is  the  c 
whereby  this  is  accom 
science  curriculum  iS 
student,  through  sued 
that  the  experiences! 
and  solve  the  problem 


BSCS 


r  —  seeing 
ssociating  may  be 
lanizing  data  or 
fig)  ,  through 


of  the  relevant 
lal  would  be  able 
lare  in  an  event 
.ption  should 


ejects  (events)  to 
elated  to  the 
lifferences  and 
1  could  involve 
.     It  is  necessary 
as  hotter-colder 
heir  related 


ions  are  expressed 
r  information 
ing  exemplifies 


evidence  at 
question, 
bn  implication, 
skills: 


iin  a  situation 
For  example, 


9. 


10. 


if  a  child  has  learned  to  orient  the  top  of  one  map  with  north,  an 
application  would  be  to  orient  another  map  with  respect  to  north. 

GUESSING  is  the  generation  of  ideas  about  outcomes  in  a  data-poor 
situation.    The  limited  evidence,  common  sense  and  hunches  are  all 
involved  in  making  the  most  informed  judgment  one  can. 

SPECULATING  is  the  generation  of  ideas  about  the  nature  or  outcome 
of  a  hypothetical  situation.    Even  though  the  situation  is  unobserved, 
it  may  be  reasonable  to  consider  based  on  past  experiences.  Possibly 
a  great  deal  is  known  about  the  subject  -  but  without  having  observed 
the  particular  event,  one  must  describe  it  from  imagination. 

PREDICTING  is  the  skill  of  making  informed  estimates  of  what  should 
happen  in  a  given  situation,  based  on  knowledge  of  what  enters  into 
the  situation  and  previous  experience. 

DIVERGENT  PRODUCTION  refers  to  the  process  of  generating  as  many  ideas 
about  something  as  possible. 

VALUE  JUDGING  involves  more  than  simply  expressing  opinions  or 
preferences.     It  is  the  comparison  of  things  and  the  assignment  of. 
relative  value  to  them,  based  upon  some  set  of  criteria.    In  this 
curriculum,  the  WHY  of  valuing  should  be  sought. 

PROBLEM-SOLVING  SKILLS 

Inquiry  is  the  cognitive  process  of  finding  out  WHY.    The  mechanism 
whereby  this  is  accomplished  is  problem  solving.     The  ME  AND  MY  ENVIRONMENT 
science  curriculum  is  a  structured  sequence  of  activities  that  enables  the 
student,  through  success,  to  learn  to  seek  the  answers  to  WHY.     It  is  hoped 
that  the  experiences  provided  in  the  curriculum  will  help  the  student  face 
and  solve  the  problems  of  everyday  life,  both  now  and  later. 
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There  are  at  least  three  levels  of  mastery  of  problem-solving  skills. 
The  miminum  level  is  an  uuareness  of  the  skills.     The  second  level  is  the 
functional  ability  to  perform  them.     The  highest  level  is  the  ability  to 
design  an  original  experiment  and  carry  it  to  completion.     It  should  be 
borne  in  mind  that  problem-solving  behavior  is  a  complex  package  involving 
past  experience,  motivation,  cognitive  development,  and  other  factors. 
The  development  of  problem-solving  skills  should  be  closely  related  to 
the  appropriate  inquiry  skills,  concepts,  and  other  organizers  of  the 
curriculum. 

A  brief  description  of  the  intended  interpretation  of  the  problem- 
solving  skills  follows  in  what  we  consider  to  be  a  hierarchy  of  easiest  to 
most  difficult. 

1.     EXPERIMENTING,  or  doing  something  to  see  what  happens.     This  skill 
represents  the  use  made  of  the  opportunity  to  "mess  around"  with 
a  given  piece  of  apparatus  or  set  of  materials,  to  pursue  individual 
curiosity  or  interest,  to  follow  a  suggested  line  of  inquiry,  and  in 
general,  to  find  things  out. 

Some  examples  of  experimenting  include:     investigating  the  properties 
of  environmental  objects    (e.g.,  which  ones  will  float,  which  ones  can  be 
burned,  which  are  natural  and  which  are  man-made)  ,  having  the  opportunity 
to  use  tiiermometers  or  balances,  raising  a  classroom  pet  or  plants, 
burning  things  under  a  pinwheel,  comparing  objects  as  sensed  by  touch 
and  by  eyesight,  and  so  on. 

It  is  important  to  distinguish  between  experimenting  as  we  have 
defined  it  and  the  formal  aspects  of  experiment  and  experimental 
design.    Note  that  the  formal  aspects  are  dealt  with  as  a  separate 
category  and  that  designing  experiments  is  thought  to  be  the  most 
difficult  of  the  problem-solving  skills. 
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To  encourage  development  of  the  beginning  skill  of  exploration  or 
experimenting,   instructions  are  frequently  given  in  the  following  form: 
"Give  the  students  an  opportunity  to  manipulate  and  experiment  with  the 
balances."     "Capitalize  on  student  interest  by  letting  everyone  observe 
and  handle  the  pets,"  and  so  on. 

2.  KNOWING  what  the  problem  is  and  what  to  do  to  solve  it.  Defining 
the  problem  and  its  parts  clearly  is  an  important  first  step  in  any 
problem-solving  situation.     Yet  the  recognition  and  definition  of  a 
problem  represents  a  difficult  task. for  this  student  population,  and 
it  has  been  placed  high  in  the  problem-solving  skill  hierarchy  (see 
Number  12).     Knowing  or  recognizing  the  problem  given  guidance 

(or  the  defining  events  and  clues  for  everyday  problems)    is  not  as 
difficult,  and  students. are  assisted  through  many  experiences  in 
recognizing  that  a  problem  exists,   in  thinking  about  that  problem, 
and  in  understanding  how  answers   to  it  might  be  obtained.  This 
skill  must  be  emphasized  (that  is,  understanding  the  problem)  for 
the  logical  development  of  those  skills  which  follow.     The  student 
must  know  the  question  under  investigation  and  clearly  comprehend  . 
the  methods  to  be  used  in  attempting  to  answer  that  question.  The 
materials  should  emphasize   (for  both  teachers  and  students)  that 
science  is  a  process  of  finding  answers  to  questions.     There  is  a 
subtle  difference  between  stating  a  question  to  suggest  its  answer 
(e.g.,   "To  see  if  it  is  wamer  in  the  sun  or  in  the  shade")  arid 
stating  it  as  a  problem  to  investigate    (e.g.  ,   "To  see  if  there  p-'cl-e 
differences  in  the  temperature  of  different  parts  of  the  envirOir»<0^ht, 
and  to  try  to  find  out  v/hy  if .  there  are")  . 

3.  RECORDING  DATA    Questions  of  science  are  answerable  through  observa- 
tion and  collection  of  data  pertinent  to  the  question.     Recording  * 
of  observations  is  a  necessary  skill  to  enable  the  investigator  ; 

 to  recall  the  observations  and  discuss  and  interpret  them  in  view 
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of  the  questions.     Included  here  is  the  collection  and  transcription 
of  information  called  for  by  the  question:     making  sketches,  notes, 
taking  pictures,  recording  sounds,  and  recording  measurements. 

4.  DISCUSSION  AND  TREATMENT  OF  GROUP  DATA  -  COMPARING  RESULTS     A  look 
at  the  outcomes  of  each  student's  or  student  group's  investigation, 
and  a  discussion  of  why  one  result  may  differ  from  another,  should 

. emphasize  the  dynamics  of  group  discussion  and  dialog  rather  than 
recitation  and  monolog^     Discussion  of  variability  of  results 
should  assist  students  in  the  identification  of  variables  which 
may  influence  outcomes.     The  ability  to  express  or  talk  about 
what  was  done  is  the  skill  involved  here,  with  students  operating 
primarily  at  the  observing,   identifying,  describing^  and  comparing 
levels  of  cognition.     Discussion. of  individual  or  group  results 
provides  the  teacher  with  an  opportunity  to  assess  student  under- 
standing of  the  investigation  and  to  recognize  possibilities  for 
further  investigation,  alternative  activities ' to  re-emphasize 
particular  concepts,  or  review. 

5.  ORGANIZING  DATA    The  ordering  and  grouping  of  recorded  informa- 
tion makes.it  easier  to  interpret  and  see  relationships. 
Included  in  this  category  are  tabulation  of  data,  averaging  or 
deciding  on  best  estimates,  any  visual  representation  such  as 
line  or  bar  graphs,  and  pictures  or  schematic  representations. 
This  is  the  most  difficult  of  the  skills  directly  related  to  . 
data.     For  students  to  become  proficient  in  organizing  data 
often  involves   the  inquiry  skill  of  translating  information 
into  a  different  symbolic  form. 

6.  EXPLAINING,  DEFENDING,  AND  ANSWERING  /-///Y  QUESTIONS  Here 
discussion  is  at  a  more  sophisticated  level  than  that  previously 
considered.     Explaining  should  assist  in  the  development  of  the 
idea  of  cause  and  effect.     It  implies  the  students V  understanding. 
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of  the  question,  the  procedures,  and  some  ability  to  interpret 
results.     Defending  encourages  confitSence  in  one's  procedures  and 
interpretation  of  outcomes.    Answering  why  questions  requires  an 
understanding  of  the  questions  and  the  tasks  and  ensures  that  students 
will  analyze  their  data  and  make  interpretations.     Such  questions  as 
"WHERE  DID  THE  HEAT  ENERGY  COME  FROM?"     "HOW  DO  YOU  KNOW?"  and  "WHY 
ARE  YOU  TAKING  THE  TEMPERATURE  OF  ALL  THREE  CONTAINERS?"  fall  into 
this   category.    To  answer  such  questions,  the  students  must  often 
operate  at  the  inference  level  of  cognition. 

Specific  examples  of  such  questions  are  included  in  the  Teacher 
Manual*     It  seems  particularly  appropriate  for  the  teacher  to  be  asking 
individuals  or  groups  these  kinds  of  questions  as  they  proceed  with  an 
investigation.     In  preparing  the  manual  we  emphasize,  by  providing 
questioning  strategies,  that  discussion  of  this  sort  with  individuals  and 
small  groups  is  an  effective  method  of  instruction  which  provides 
immediate  feedback  to  the  teacher, 

?•    ASKING  QUESTIONS    This  category  refers  to  student  questions  which 
are  raised  as  a  result  of  their  observations,  experiences,  and 
experimenting.    Teachers  are  given  examples  of  the  kinds  of  questions 
^        that  students  may  raise  and  suggestions  of  how  such  questions  should 
be  dealt  with. 

8,     IDENTIFYING  VARIABLES    Identification  of  those  variables  which  may 
influence  the  outcome  of  an  investigation  is  necessary  if  one  is  to 
understand  the  concept  of  a  controlled  experiment,  make  any  sort  of 
an  appraisal  of  its  design,  and  make  an  intelligent  interpretation 
of  its  results.     The  first  step  toward  these  goals  is  to  realize 
that  many  factors  may  influence  an  outcome,  and  to  recognize  and 
identify  some  of  these  factors.     Students  can  learn  much  by  asking 
about  what  affected  the  results.    This  skill  is  closely  related  to 
predicting. 
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y.     IDENTIFYING  CONTROLS    Once  the  students  are  able  to  identify 

variables  that  may  influence  an  outcome,  the  idea  that  all  varia- 
bles except  the  one  under  investigation  must  be  held  constant  can 
be  developed. 

10.  INTERPRETING  RESULTS    This  is  perhaps  the  most  important  of  the 
problem-solving  skills,   and  may  be  the  most  difficult  to  develop. 
Explicit  models  for  teachers  and  students  are  provided.  They 
deal  with  the  data  collected  and  interpret  it  in  terms  of  the 
question  asked.     Emphasis  is  placed  on  recognizing  the  limitations 
of  data  and  that  the  data  may  or  may  not  have  answered  the 
question;  on  not  going  beyond  the  data;   and  on  recognizing  the 
need  for  further  investigation  if  the  need  exists.     Teachers  are 
cautioned  to  avoid  the  temptation  to  ignore  the  data  and  simply 
provide     the  answe  r ,  " 

11.  DRAWING  CONCLUSIONS     Interpretation  of  results  may  warrant  drawing 
conclusions.     The  emphasis  here  is  on  drawing  only  those  conclu- 
sions that  are  supported  by  the  data  collected.     Some  forced 
conclusions  are  inevitable  because  of  the  difficulty  of  providing 
.experimental  evidence;  however,  great  care  is  exercised  to  avoid 
forced  conclusions  for  experiments  that  have  provided  all  their 
own  relevant  data. 

12.  RECOGNIZING  PROBLEMS  AND  FORMULATING  QUESTIONS     This  skill  is  a 
necessary  prerequisite  for  the  general  application  of  the  other 
probleni- solving  skills  outside  the  classroom  situation.     In  other 
words,  if  we  expect  students  to  apply  the  x^roblem- solving  skills 
to  their  daily  problems,   it  seems  necessary  that  they  be  able 
to  recognize  that  a  problem  exists  and  to  state  an  appropriate 
question.     To  develop  this  skill,   they  are  engaged  and  involved 
with  events  or  phenomena  that  present  an  identifiable  problem, 
and  are  given  the  opportunity  to  define  that  problem. 
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13.     DESIGNING  EXPERIMENTS     Once  the  students  are  able  to  recognize  a 
problem  and  formulate  a  question,  an  experiment  to  answer  that 
question  may  be  designed.     The  design  should  include  identification 
of  variables  and  controls,  methods  for  observation,  gathering  data^ 
organizing  and  presenting  data,  and  so  on.     It  is  assumed  that  this 
student  population  will  be  able  to  develop  this  skill  only  after 
a  great,  deal  of  experience  with  the  preceding  ones. 

SPECIFYING  STRATEGIES   FOR  INSTRUCTION 

The  model  for  inquiry  used  in  these  materials  specifies  without 
exception  a  classroom  climate  in  which  the  teacher  is  a  catalyst  and 
observer,  and  the  students  the  active  center  of  everything  going  on. 
Individually  or  in  small  groups  the  students  are  engaged  in  learning  with 
the  materials  and  activities  of  this  program,   and  the  teacher  is  pivotal 
in  organizing,  coordinating,  quest  ionhig  u>:d  eliciting ,  and  observing  - 
but  not  in  telling.    The  teacher  must  be  totally  conscious  of  a  role  in 
providing  the  stimulus,  while  the  student  is  generally  unaware  that  he 
is  being  manipulated  by  strategy.     The  elicited  student  behavior  may  be 
CLttitudinal^  cognitive^  or  psy:?hornotor:    verbal  or  nonverbal. 

To  communicate  effectively  with  the  teacher,  we  feel  we  must  carefully 
describe  as  much  as  possible  of  the  pattern  of  interaction  upon  which  the 
anticipated  results  depend.    7he  whole  intent  of  this  curriculum  would  be 
defeated  if  this  pattern  is  not  understood  and  implemented.     We  know,  for 
example,  that  teachers  often  do  not  provide  children  the  opportunity  or 
the  time  to  think  for  themselves  when  a  problem  is  posed.    They  also 
frequently  impose  their  experience,  observations,  and  interpretations  on 
children  rather  than  allow  the  children  to  express  their  own  views  of 
things  observed.     We  hope,   therefore,  to  provide  for  teachers  a  model 
of  strategy  in  these  materials  that  will  -  if  initially  studied  and  used  * 
demonstrate  the  benefits  we  describe  for  it  in  terms  of  student  response 
and  learning  behavior. 


We  do  not  anticipate  that  we  can  predict  all  that  will  occur  with 
individual  students  in  the  classroom..    We  hope  that  we  can,  however, 
provide  enough  reminders  to  help  the  teacher  deal  with  unexpected  or 
unpredicted  events ' in.  the  same  mode  in  which  the  materials  are 
written.  '  . 

LEVELS  OF  GOALS  AND  OBJECTIVES 

Unit . Goals 

Unit  goals  are  broad  general  statements  that  define  long-term 
goals  of  a  major  portio-=i- of  the  unit.     An  initial  statement,  "The 
student  will,"  is  understood  in  each  of  the  goals.     They  are  defined 
as  statements  that  capture  the  intent  and  emphasis  of  the  curriculum. 
They  also  serve  the  function  of  organizers  toward  which  the  core 
objectives  are  directed. 

Core  Objectives 

The  core  objectives    (stated  in  student  behaviors)   refer  to  the 
desired  outcomes  for  sequences  of  activities.     The  role  of  these 
objectives  is  to  summarize  what  the  student  will  be  able  to  do  as 
a  consequence  of  each  of  the  activity  sequences .     The  core  objectives 
provide  a  cognitive  map  for  the  teacher  to  .'extend  or  elaborate  on. 
These  core  objectives  may  also  serve  as  evaluative  guides  to  assess 
short-term  progress  and  attainment  of  students. 

Activity  Objectives  • 

Activity  objectives  are  enabling  or  performance  objectives  that 
relate  to  the  specific  activity.     Such  objectives^ appear  at  both  the 
beginning  and  the  end  of  each  activity.     They  identify  the  actions  to 
be  taken  and  the ■  behaviors  to  be  acquired  by  students  to  insure  their 
success  in  achieving  the  broader  objectives  of  the  curriculum. 
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The  role  of  the  activity  objective  is  to  provide  the  teacher  with 
specific  instructional  landmarks  both  to  plot  the  course  and  to  chart 
student  progress.     The  objectives  include  information  which  the  student 
has  repeated  or  restated,  experiences  he  has  had,  actions  he  has 
performed,  and  products  he  has  made*     Particular  note  should  be  paid 
to  the  minimum  objectives  as  stated  at  the  conclusion  of  the  activity. 
The  successful  accomplishment  of  the  succeeding  activities  is  largely 
dependent  on  each  student  meeting  these  stated  minimums.     Some  care 
should,  therefore,  be  taken  in  making  sure  that  the  minimums  are  met 
before  moving  on  to  the  next  activity. 

Anticipated  Student  Response  Behaviors 

VVithin  an  activity  the  anticipated  behaviors  are  all  the  actions  or 

interactions  occurring  during  instruction.     As  listed  for  each  activity, 

they  describe  what  we  predict  students  will  do  or  say  in  response  to  some 
specific  strategy. 

TEACHING  THE  MATERIALS 

It  is  often  said  that  man  is  a  curious  animal  and  that  the  process  and 
knowledge  of  science  is  a  vehicle  to  capitalize  on  this  phenomenon. 

Science,  then,   for  the  EMH  student,  capitalizes  on  the  student's 
natural  curiosity  about  himself.     Science  is  exciting,  and  ME  AND  MY 
ENVIRONMENT  relies  on  this  excitement.     This  science  program  has  been 
designed  to  fit  into  the  already  existing  curriculum  framework  and  within 
modern  teaching  philosophies. 

The  amount  of  time  spent  on  each  activity  can  be  tailored  to  fit  the 
mood  of  the  class  and  its  teacher  -  that  is,  of  you  and  your  students. 
An  average  of  45  minutes  may  be  required  for.  all  activities.  Some 
activities  will  require  extensive  time,  perhaps  several  days.     The  main 
point  in  teaching  ME  AND  MY  ENVIRONMENT  is  not  to  hurry  -  to  allow 
sufficient  time  for  inquiry  to  occur. 
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Tho  ME  AND  MY  ENVIRONMENT  sequence  may  span  three  years,  or  it 
may  take  less  time.     Make  all  the  allowances  you  need  to  for  your 
students,  in  setting  the  pace  from  activity  to  activity. 

Particular  attention  has  been  given  to  articulating  the  science 
curriculum  with  the  other  parts  of  the  instructional  program.  Sight 
vocabulary  is  included  in  many  of  the  activities,  and  suggestions 
given  for  using  these  words  in  spelling  and  vocabulary  lessons.  Math 
skills  are  an  integral  part  of  science,   and  the  lessons  provide  applica- 
tion of  the  student's  matli  skills. 


Planning  Guide 


A  planning  guide  is  included  in  tlie   introductory  material  to  each 
core.     Teaching  the  materials  for  the  first  time  will  require  prepara- 
tion time.     Less  time  will  be  required  after  that.     The  teacher's 
planning  guide  will  help  you  prepare  materials  in  advance.     For  example, 
if  a  film  is  to  be  ordered,   tlie  planning  guide  will  remind  you  when. 
The  guide  should  be  followed  closely  to  initiate  an  activity. 


Overviews 

Each  unit  and  core  of  ME  AND  MY  ENVIRONMENT  is  provided  with  a 
beginning  "roadmap"  to  give  you  as  the  teacher  an  insight  into  the 
direction  or  groupings  of  activities. 


Rationale 

Each  unit  and  core  is  provided  with  a  section  to  provide  background 
into  the  why  of  the  particular  teaching  content  and  physical  materials 
used.    These  rationales  should  be  read,  thought  about,  and  continually 
referred  back  to,   in  order  for  you  to  focus  on  and  subsequently  provide 
a  consistent  h)hy  philosophy  in  interractions  with  students. 
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Background  Information 

Some  pertinent  points  which  are  not  necessarily  developed  in  the 
curriculum  itself,  but  which  will  provide  you  with  useful  information, 
have  been  incorporated  in  the  Background  Information  section  at  the 
beginning  of  each  core. 

Clues  To  Success 

A  portion  of  the  evaluation  program  during  the  field  testing  of 
ME  AND  MY  ENVIRONMENT  involved  the  use  of  objective  questions  and  per- 
formance tasks.     The  items  used  were  specifically  designed  to  secure 
information  about  students'  background  knowledge  as  well  as  to  secure 
data  about  the  success  of  the  materials.     They  were  not  intended  as 
tests,  nor  wore  they  used  in  that  way  to  evaluate  the  youngsters. 

Because  the  design  of  these  items  proved  highly  effective  with  this 
student  population,  many  of  the  questions  and  situational  tasks  were 
incorporated  into  the  second  experimental  edition.    Further  refinement 
was  made,  and  it  has  resulted  in  the  inclusion  throughout  this  commercial 
edition  of  activities  titled  Clues  To  Success.    These  along  with  their 
tallysheets  give  you  immediate  feedback  on  the  effectiveness  of  materials 
and  instruction.    At  the  point  of  use  of  each  of  these  activities,  you  have 
the  unique  opportunity  to  determine  whether  or  not  your  students  are  ready 
for  the  next  activity  or  whether  a  modification,  repetition,  extension,  or 
review  of  certain  activities  is  necessary  before  proceeding. 

Further  discussion  of  the  uses  of  the  Clues  To  Success  are  included 
in  the  expendable  section  of  this  introduction  entitled  Student  Record 
of  Progress. 
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Worksheets 

The  worksheets  in  the  program  are  used  in  a  variety  of  ways;  a) 
as  reinforcement  to  general  or  specific  objectives;  b)  to  introduce 
new  infonnation  and  to  record  data;  c)  to  enhance  the  interest  in  an 
activity;  d)  as  a  culminating  activity  to  review  what  has  been  covered 
in  previous  lessons.     Difficult  worksheets  are  duplicated  on  daylight 
slides  (which  may  be  projected  on  the  chalkboard  and  written  on  there, 
during  discussions)  •    Worksheets  may  be  introduced  on  the  chalkboard 
before  they  are  attempted  by  the  individual  students. 

35  nin  Slides 

A  colorful  visual  medium  broadens  instructional  opportunities, 
especially  during  inquiry  activities.    The  projected  images  of  the 
slides  should  be  used  both  by  you  and  by  most  students  during  instruc- 
tion.    The  teaching  strategies  give  specific  instructions. 

Some  of  the  slides,  as  noted,  are  duplications  of  various  worksheets. 
They  are  specially  processed  for  daylight  projection:    you  need  not  com- 
pletely darken  your  classroom.     Students  should  be  able  to  write  or  read 
at  their  desks  or  move  from  their  desks  to  the  chalkboard  to  write 
directly  on  the  image  with  chalk  while  a  slide  is  being  shown.  You 
should,  however,  turn  off  any  lights  or  shade  any  windows  whose  light 
is  reflected  directly  from  the  chalkboard.    For  adequate  projection,  use 
a  500-watt  bulb. 

For  other  slides,  which  are  photographic  scenes  and  for  which 
:  there  is  no  necessity  to  write  on  the  projected  image  darken  your 
ii  classroom.     These  slides  should  be  projected  on  a  regular  screen. 

I;  The  largest  possible,  image  is  usually  best  for  the  students  to 

see  clearly.    Therefore,  place  the  slide  projector  as  far  as  possible 
Y  from  the  chalkboard  or  screen,  but  not  so  far  that  the  image  projected 
^^^extends  above  or  below  the  edges  of  the  board  or  screen. 
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Be  sure  that  you  are  familiar  with  the  operating  instructions  for 
the  Carousel  Projector  and  that  you  observe  the  manufacturer's  cautions 
for  insertion  and  projection  of  slides,  trays,  bulbs,  and  lenses, 

Filmstrips 

For  activities  in  which  an  entire  series  of  slides  will  be  used  to 
promote  one  objective,  a  filmstrip  has  been  made.     If  a  Kodak  Carousel* 
or  Ektagraphic  projector  is  the  type  to  be  used  for  the  projection  of 
the  slides,  we  recommend  the  purchase  of  the  Kodak  Ektagraphic  Filmstrip 
Adapter,    It  is  inexpensive  and  will  preclude  the  use  of  a  second 
projector. 

Games 


Perhaps  the  most  ambitious  of  the  endeavors  has  been  to  promote 
certain  objectives  through  the  use  of  games  and  game  theory.  Besides 
providing  variation  to  the  instructional  mode,  the  games  are  used  to 
dramatize  some  of  thvs  major  concepts  in  the  curriculum,  as  well  as  to 
give  experience  in  cooperation  and  taking  turns. 

Booklets 

This  medium  is  used  as  a  variation  to  the  worksheets  and  35  mm  slides. 
It  combines  a  minimum  of  reading  with  cartooned  illustrations  to  present 
somewhat  detailed  factual  information. 


k 
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Posters 

When  something  is  referred  to  often  enough,  it  is  sometimes  advisable 

to  present  it  in  a  large  format.     In  these  instances  a  24"  X  36"  poster 

has  been  developed  for  convenient  posting  and  frequent  inspection. 

Study  Cards 

Thirty- two  photogra^jhic  study  cards  have  been  prepared  to  provide 
further  variation  in  the  mode  of  presentation.    They  are  designed  for 
use  with  specific  activities  and  to  form  the  nucleus  for  a  collection  of 
photographs  for  bulletin  board  displays. 

Polaroid  Caxiera 

To  increase  the  opportunities  for  involving  all  students  m  the 
activities,   a  Polaroid  camera  is  suggested  as  an  optional  part  of  the 
instructional  materials.     An  activity  designed  to  introduce  your 
students  to  this  camera  is  included  as  the  first  Change  Of  Pacer  in  the 
back  of  this  Teacher Manual.     The  camera  was  provided  through  the 
courtesy  of  the  Polaroid  Corporation  during  the  field  testing,  but  it 
cannot  be  supplied  on  this  basis  in  quantity. 

In  most  instances,  in  the  field  tests,  the  caunera  in  the  classroom 
served  as  a  valuable  motivational  device  for  the  students,  as  well  as 
a  help  in  prolonging  their  ever-so-short  interest  spans.     Because  of 
these  successes,  a  Polaroid  camera  is  stronqly  recommended.     It  has  not 
been  included  as  an  integral  portion  of  the  basic  kit,  because  of  the 
potential  cost  of  film  and  flashcubes. 

Camera  Log  Book 


An  excellent  means  of  recording  and  preserving  class  activities 
and  student  experiences  is  through  the  development  of  a  class  log 
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bcx3k.    To  keep  a  log  book,  either  make  or  purchase  a  photo  album.  Students 
iTiay  share  the  responsibility  of  collecting  and  mounting  snapshots,' 
■is  sometimes  advisable        titling  each  cluster  of  pictures,  and  writing  a  descriptive  sentence 
B  a  24"  X  36"  poster  or  short  poem  to  recollect  what  occurred  in  a  particular  picture. 

Bnt  inspection. 

The  log  book  helps  to  build  student  ego  and  class  morale.  Students 
can  browse  through  it  periodically  to  recall  what  they  looked  like  and 
what  they  accomplished  alone  and  with  other  students  in  previous  months, 
prepared  to  provide  The  teacher  may  use  it  as  a  change  of  pacer  to  help  students  recall  and 

f  are  designed  for  review  specific  concepts  and  activities,  and  to  provide  practice  in 

s  for  a  collection  of  written  and  verbal  communication  skills. 
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At  the  back  of  this  'leaSner^s  Manual  you  will  find  the  section 
called  Change  Of  Pacers.    There,   numerous  examples  and  suggestions  are 
offered  for  those  days  when  it  is  difficult  to  adhere  to  your  regular 
schedule.     These  probably  include  days  just  prior  to  or  inunediately 
following  a  vacation,  other  days  during  the  occurrence  of  severe  snow 
storms  or  cold  weather,  and  periods  of  high  absenteeism  due  to 
epidemics,  assembly  programs,  and  so  forth.    So  that  these  days  will 
not  be  wasted,  we  have  suggested  a  variety  of  enrichments,  reviews,  or 
extensions  that  complement  and  add  to  this  curriculum.    Use  these 
activities,  then,  as  the  name  implies,  to  provide  those  refreshing 
breathers  to  give  your  program  the  added  zip  that  is  necessary  to 
offset  those  occurrences  in  scheduling  over  which  you  have  no  control. 

Student  Folders 


class  activities 
ifija  class  log 


A  set  of  decals  has  been  included  with  your  Teacher's  Manual*  These 
are  to  be  placed  on  the  cover  o£  a  three  ring  binder  or  folder  in  which 
your  students  will  keep  their  worksheets  as  they  are  completed.  Reference 
is  often  made  to  worksheets  already  completed,  and  they  are  necessary  at  ! 
various  points  in  the  program.    The  folder  provides  you  and  the  students 
with  an  efficient  and  convenient  mechanism  for  iwaintaining  their  own  files^ 
of  science  activities. 
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Team  Size  And  Science  Materials 

The  quantities  of  materials  provided  in  the  kit  are  based  on  a 
class  size  of  sixteen  students,  or  four  teams  of  four  each,  or  eight 
teams  of  two  each.    In  tlte  case  o£  smaller  numbers  of  students,  you 
may  find  it  advantageous  to  reduce  the  number  of  students  working  in 
a  team.    Likewise,  in  cases  of  larger  numbers  of  students,  the  teams 
should  be  enlarged,  or  additioncQ  materials  ordered. 
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DIRECTIONS  FOR  USING  THE  STUDENT  RECORD  OF  PROGRESS 
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UNIT  IV 
STUDENT  RECORD  OF  PROGRESS 
INTRODUCTION 


USES  OF  RECORD  * 


BACKGROUND  mO  DEVELOl 


Throughout  each  unit  of  ME  AND  MY  ENVIRONMENT  are  Clues  to  Success 
activities  which  provide  imiTiediate  feedback  on  the  effectiveness  of  the 
materials' and  instruction.     The.  Student  Record  of  Progress  helps  you 
organize  this  information.     This  record  will  allow  you  to  judge  the 
effectiveness  of  instruction  for  your  class  at  many  points  in  the  cur- 
riculxam.     It  will  also  allow  you  to  monitor  the  individual  progress  of 
students  and  set  different  standards  of  success  for  different  children. 

The  Clues  to  Success  activities  and  this  Record  are  not  intended 
for  use  as  a  grading  system.     Use  it  to  make  decisions,  repeat  or 
extend  instruction,  or  to  decide  when  to  move  on  to  the  next  activity. 
Use  it  to  decide  how  to  divide  the  class  into  teams  for  specific 
activities f  and  .to  assure  the  success  of  every  student. 

The  two  most  important  functions  of  the  Student  Record  of  Progress 

are : 

1.  To  assess  background  and  understanding;     It  rejects  the  notion 
that  a  single  measure,  like  an  IQ  test,  can  tell  what  a  child 
is  able  to  do  for  all  time.     Instead,  it  enables  the  teacher 
to  identify  the  level  of  skills  and  understandings  related  to 
each  core  of  activities. 

2.  To  assure  success;     It  rejects  the  idea  of  sorting  children  into 
those  who  know  or  can  do  and  those  who  can't.     Instead,  it  pro- 
vides  a.  way  for  the  teacher  to  direct  his  or  her  efforts  toward 
the  students  needing  greatest  support  in  specific  skills  or 
concepts ,  so  those  students  can  achieve  success. 

The  Student  Record  of  Progress  contains  five  main  sections: 
Background  and  Development,  Understanding,  Participation,  Summary  of 
Progress,  and  Tallysheets  for  the  Clues  to  Success  activities. 
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BACKGROUND  AND  DEVELOPMENT  SECTION 

A  child's  success  on  each  core  of  activities  is  dependent  on  his  back- 
ground of  experiences  with  those  particular  concepts ^    Some  basic  skills  are 
also  central  to  success  with  these  materials,  especially  problem-solving 
skills,  the  ability  to  recognize  what  the  question  is  and  what  might  lead 
to  an  answer.    Following  directions,  working  with  one's  hands,  and  categor- 
izing are  also  important  skills.     You  will  find  that  some  students  will  be 
weak  in  some  areas  but  quite  good  in  others.    As  the  materials  demand 
specific  skills,  assessments  are  provided  to  identify  students  who  are  low 
in  these  areas  and  will  need  extra  attention  and  support  to  achieve  success. 
This  section  provides  a  means  of  recording  these  assessments  to  develop  a 
profile  for  each  student. 

The  assessments  of  Background  can  be  thought  of  as  pretests  measuring 
where  your  students  are  when  instruction  in  certain  areas  is  introduced. 
The  results  will  suggest  what  responses  are  reasonable  to  expect  when  you 
teach  the  materials.     If  a  student  who  is  less  able  in  those  skills  is 
teamed  with  a  more  able  student,  he  might  be  more  successful  and  less 
frustrated  in  doing  the  activities. 

No  student  is  uniformly  low  (or  high)   in  all  skills  and  experiences. 
Some  go  through  spurts  of  developments    Background  assessments  help  avoid 
prejudging  children.    They  serve  to  correct  underestimates  and  overestimates 
of  initial  competencies  and  experience.    Assessments  of  the  most  important 
background  and  developmental  skills  are  periodically  interspersed  through- 
out the  materials.    The  Overview  page  following  this  introduction  indicates 
which  skills  are  assessed  at  various  points  in  the  year. 

Progress  in  Following  Directions  is  the  first  record  page  in  the 
Background  and  Development  Section.    Ability  to  follow  directions  is 
essential  for  maximum  success  on  activities  and  for  building  a  personal 
sense  of  competence  in  and  control  over  one's  environment.  Identify 
those  students  in  need  of  special  help  and  follow  their  progress. 
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BACKGROUND  AND  DEVELOPMENT  SECTION  (continued) 


At  three  points  in  Unit  IV  you  are  asked  to  rate  your  student'  ability 
to  -follow  directions.    Clues  to  Success  activities  at  these  pointsv  provide 
an  objective  measure  of  students'   abilities.    Combining  these  two  sources 
of  information  should  reveal  which  students-need  closest  supervision  and 
support  in  order  to  achieve  success. 

Development  of  Experience  is   the  second  record  page  in  the  Background 
and  Development  Section.     This  page  allows  you  to  follow  each  student's 
progress  in  observing  and  recording.    These  skills  develop  through  repeated 
experience  and  are  not  learned  through  a  single  activity.     Therefore,  this 
section  should  be  used  to  identify  the  experience  level  at  which  each 
student  is  operating  rather  than  to  grade  students.    Those  students  who  are 
rated  poor  in  observation  skills  and  who  can  not  record  observed  data  will 
need  to  be  provided  with  many  opportunities  to  observe  and  record. 

UNDERSTANDING  SECTION 


A  sense  of  progress  and  achievement  is  something  students  need  help  to 
realize.    This  record  is  one  way  you  can  show  students  they  are  learning.  ^ 
log  of  student  performance  also  lets  you  see  the  progress  of  the  class  as 
well  as  of  individual  students.    To  help  identify  strengths  and  weaknesses 
of  groups  in  the  class,  tallysheets  are  included  for  some  Clues  to  Success 
activities.     These  tallysheets  can  be  found  at  the  end  of  the  Student 
Record  of  Progress. 


Several,  aspects  of  accountability  are  provided  by  this  section.  First, 
and  most  important,  tiie  teacher  has  an  accounting  of  his  or  her  own  effec- 

itiveness  in  instruction.     Over  a  period  of  time  there  should  be  fewer 
students  who  are  unsuccessful.    Should  many  in  the  class  show  a  consistent 
lack  of  success,  it  may  be  that  the«^  materials  are  inappropriate  for  that 
particular  groiap  of  students.    This  log  of  student  performance  can  also 

^provide  evidence  of  learning  and  progress  to  parents  and  the  school. 
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Finally,  the  Suirunary  of  Progress  Section  may  reveal  students  who  are 
inappropriately  placed.     It  certainly  should  provide  additional  informa- 
tion to  consider  in  any  review  of  the  placement  of  students  in  special 
education  classes. 

PARTICIPATION 

The  four  major  aims  of  ME  AND  MY  ENVIRONMENT  involve  far  more  than  the 
learning  of  specific  information  and  skills.    They  include  the  development 
of  a  sense  of  self-worth,  successful  behaviors  for  daily  life,  attitudes, 
relationships  with  others,  and  the  ability  to  assume  various  responsi- 
bilities.   This  section  of  the  Student  Record  of  Progress  provides  a  means 
of  following  and  encouraging  the  development  of  some  of  these  behaviors. 

Responsibility  and  Involvement  is  the  first  record  page  in  this 
section.    Students  need  many  opportunities  to  assume  responsibility  and 
to  carry  things  out  on  their  own.    Of  course  this  is  tremendously  impor- 
tant in  every  day  experiences.     Use  this  page  as  a  planning  guide  to  see 
that  each  child  gets  the  chance  to  do  such  things  as  care  for  plants  and^ 
animals,  set  up  and  operate  audio-visual  equipment,  distribute  and  clean- 
up science  equipment,  prepare  bulletin  boards,  etc.     Use  this  section  alsoi 
to  note  students  who  have  difficulty  following  through  on  responsibilities. 
Plan  additional  opportunities  for  these  children  (not  as  penalties)  and 
provide  the  support  needed  for  them  to  successfully  accomplish  their  task. 

Sometimes  students'  attitudes  and  involvement  shift  during  the  year.  , 
You  may  not  be  conscious  of  the  shift  witnout  purposely  reviewing  students'- 
actions.    As  a  major  aim  of  the  curriculum  is  to  develop  certain  attitudes 
and  interests,  it  is  useful  to  consider  this  dimension  several  times  during 
the  year.    To  assist  you  in  this  review,  the  page  provides  space  to  record 
ratings  of  student  attitudes  and  participation. 

Cooperation  and  Perserverance  is  the  second  page  of  this  section.  '| 
Closely  related  to  the  assumption  of  responsibilities  and  involvement 
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in  activities  is  the  day-to-day  participation  of  students.  Sometime 
personal  behavior  problems  prevent  success  or  interfere  with  the  work 
of  the  class.    A  page  in  the  Accomplishments  Section  is  provided  to 
record  cooperative  social  behavior  and  completion  of  daily  work  in 
science.     Students  often  need  help  to  recognize  problems  which  interfere 
with  their  learning.     It  is  sometimes  effective  to  have  students  who  are 
encountering  difficulties  assist  in  rating  their  own  daily  performance. 

Students  also  need  recognition  and  praise  for  showing  initiative, 
perserverance,  or  extra  effort.    This  record  may  be  used  to  identify 
those  students  who  have  put  forth  extra  effort  or  have  been  involved 
in  activities.     Such  behavior  should  be  reinforced  by  the  teacher. 
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SUMMARY  OF  PROGRESS 

In  order  to  obtain  a  comprehensive  view  of  each  child's  progress,  a 
system  has  been  developed  for  comparing  results  from  one  point  in  time  to 
anoth  r  and  across -all  of  the  records  of  skills  and  understandings.  Steps 
to  ap;)ly  this  system  are  described  in  the  last  activity  in  the  unit. 

TALLYSHSET  SECTION 

When  reference  is  made  in  a  Clues  to  Success  activity  to  the  use  of  a 
tallysheet,  find  the  appr-opriate  one  in  the  last  section  of  the  Student 
Record  of  Progress,    The  tallysheets  contain  guidelines  for  scoring  and 
interpreting  student  work.    They  organize  the  results  in  a  convenient  way 
for  revealing  strengths  and  weaknesses  in  understanding  for  the  class  as  a 
group.     They  also  simplify  recording  results  in  the  Student  Record  of 
Progress 

USE  OF  CLASS  LIST 

On  page  24  you  will  find  a  Class  List  card  for  use  in  making  entries 
in  the  Student  Record  of  Progress.  This  card  eliminates  the  need  to  list 
your  student's  names  more  than  once. 
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Teacher  Rating: 


Pripr  to  each  activity  assessing 
the  ability  to  follow  directions, 
rate  each  child's  ability  to 
follow  directions  by  circling  a 
number  from  0  to  5.    The  higher 
the  number  circled,  the  more  able 
you  believe  the  child  is  to  carry 
out  a  task  or  sequence  of  activi- 
ties with  little  supervision. 

Activity  Scores; 

Follow  the  guidelines  in  the 
Clues  to  Success  Activities  4-7, 
4-19,  and  4-27  to  obtain  a 
"following  directions''  score  for 
each  student.     Combine  your  rat- 
ing with  this  score  to  determine 
who  needs  help  most.  Provide 
close  supervision  and  support  to 
help  these  students  be  succeiss- 
ful.    Team  them  with  more  able 
students.     Plan  special  opportu- 
nities for  them  to  practice 
following  directions. 
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STUDENT 
NUMBER 

1. 

2. 

3, 

4. 

5. 

6. 

7. 

G. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


TCHR.  RATING 
START  OF 
ACT.  4-7 
LOW  HIGH 


0  12 
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3  4.5 

3  4  5 
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3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 


ACT.  4-7 

SCORE 
YES  PART 


NO 


YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 
YES  PART 


NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


WHO 
NEEDS 
HELP 
MOST? 


TCHR.  RATING 
START  OF 
ACT.  4-19 
LOW  HIGH 


0 

1 

2 

3 

4 

5 

YES 

PART  Ni 

0 

1 

2 

3 

4 

5 

YES 

PART  N( 

0 

1 

2 

3 

A 

5 

YES 

PART  N( 

0 

1 

2 

3 

4 

5 

YES 

PART  NI 

0 

1 

2 

3 

4 

5 

YES 

PART  Ni 

0 

1 

2 

3 

4 

5 

YES 

PART  N( 

0 

1 

2 

3 

4 

5 

YES 

PART  NI 

0 

1 

2 

3 

4 

5 

YES 

PART  N| 

0 

1 

2 

3 

4 

5 

YES 

PART  Nj 

0 

1 

2 

3 

4 

5 

YES 

PART  N< 

0 

1 

2 

3 

4 

5 

YES 

PART  N 

0 

1 

2 

3 

4 

5 

YES 

PART  N! 

0 

1 

2 

3 

4 

5 

YES 

PART  ia< 

0 

1 

2 

3 

4 

5 

YES 

PART  N< 

0 

1 

2 

3 

4 

5 

YES 

PART  N< 

0 

1 

2 

3 

4 

5 

YES 

PART  Ni 

0 

1 

2 

3 

4 

5 

YES 

PART  Nj 

0 

1 

2 

3 

4 

5 

YES 

PART 

0 

1 

2 

3 

4 

5 

YES 

part!  Ni 

0 

1 

2 

3 

4 

5 

YES 

PARtI  .  Ni 

ACT.   4-19  ' 

SCORE 
YES  PART  N 


XJNIT  IV 
STUDENT  RECX)RD  OF  PROGRESS 
BACKGROUND  AND  DEVELOPMENT  SECTION 
PROGRESS  IN  FOLLOWING  DIRECTIONS 


Teacher_ 
Year 


WHO 

rCHR. 

RATING 

ACT. 

4-7 

NEEDS 

START 

OF 

ACT. 

4-19 

SCORE 

HELP 

ACT. 

4 

-19 

SCORE 

YES 

PART 

NO 

MOST? 

LOW 

HIGH 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1^ 

2. 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5" 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PAR- 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

.YES 

PART 

NO 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

IG 


WHO 
NEEDS 
HELP 
MOST? 


TCHR.  RATING 
START  OF 
ACT.  4-27 
LOW  HIGH 


ACT.  4-27 

SCORE 

YES  PART  NO 


WHO 
NEEDS 
HELP 
MOST? 


STUDENT  PROGRESS 
IN  UNIT  IV 

HIGH  GROWTH  LOW 


0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12 

0  12" 


3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 

3  4  5 


YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 


PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART.  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 
PART  NO 


FRIC 


29  ■ 


STUDENT  RECORD  OF  PROGRESS     :  i' 
BACKGROUND  AND  DEVELOPMENT  SECTIOI^ 
DEVELOPMENT  OF  EXPERIENCE 


ACTIVITY  4-10 


ABILITY  TO 
OBSERVE 


GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 


FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 
FAIR 


POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 
POOR 


CAN 

RECORD 
RESULTS 


YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 
YES  HELP  NO 


WHO  NEEDS  HELP 


O 


ACTIVITY  4-13 


ABILITY  TO 
OBSERVE 


GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 


FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 
FAIR  POOR 


CAN 

RECORDi 

RESULTS 


YES  HELpi 
YES  HELP 
YES  HELP 
YES  HELP 
YES  HELPi 
YES  HELP 

YES  help; 

YES  help! 
YES  help 

yes  help! 

YES  HELPj 
YES  HELPj 
YES  HEi^P 
YES  HELP 
YES  help 
YES  help 
YES  help 
YES  HELI^ 
YES  HELP 
YES  HELP 


UNIT  IV 
STUDENT  RECORD  OF  PROGRESS 
BACKGROUND  AND  DEVELOPMENT  SECTION 
DEVELOPMENT  OF  EXPERIENCE 


Teacher 
Year 


I'' 

ACTIVITY  4 

-13 

ACTIVITY  4- 

14 

WHO  NEE 

DS  HELP 

ABILITY  TO 
OBSERVE 

CAN 
RECORD 

ABILITY  TO 
OBSERVE 

CAN 
RECORD 

WHO  NEEDS  HELP 

O 

R 

RESULTS 

RESULTS 

0 

R 

) 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

) 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

) 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

) 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

) 

GOOD 

FAIR 

POOR 

YES 

HELP 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

) 

r 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

y 
* 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

\ 
f 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

\ 
f 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

\ 
t 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

) 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

f 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

) 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

i 
f 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

(I 

ii 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

1 

i\ 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

GOOD 

FAIR 

POOR 

YES 

HELP 

NO 

?.. 

ERLC 


UNIT  IV 
STUDENT  RECORD  OF  PROGRESS 
UNDERSTANDING  SECTION 
CONCEPTS 


ACT. 

4-1 

ACT 

4- 

2 

ACT. 

4-7 

ACT] 

TRANSFER 

CORE 

A 

STUDENT 

TRANSFER 

OF 

CONCEPTS 

L] 

FOOD  CHAINS 

CONCEPT 

ENERGY 

WHO  IS: 

CYCLE 

Ml 

This  record  reveals 

1. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

a  5   IHUCil   ajjouu  yOUX^ 

2. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

Yd 

±ll0                ^  JLUI 1    CIS    JL  u 

does  about  your  stu- 

YES 

NO 

0 

1 

2 

3 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

dents'  understanding 

4. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

Yd 

or  tnese  concepts ■ 

If  you  note  that  the 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

Yd 

same  students  have 

6. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

Yd 

difficulty  grouping 

ii 

ideas  throughout  the 

7. 

.  YES 

NO 

0 

1 

2 

3 

A 
*± 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

Yd 

un  jL  u  /    axin  y  wu£ 

8. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

Yd 

±119  U.X.  liO  UJLL/iX    A  U  L.IlCill« 

This  could  result  in 

9. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

Yd 

all  achieving 

10. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

:Yd 

11. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

This  record  also 

12. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

tion  of  retention 

13. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

of  ideas  over  a 

14. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YE 

time. 

15. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YE 

16. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

-iYE 

17. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO' 

YE 

18. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO'' 

'YE 

19. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW. 

YES 

NO' 

1 
iYE 

20. 

YES 

NO 

0 

1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO" 

YE 

1 

ERIC 


UNIT  IV 
STUDENT  RECORD  OF  PROGRESS 
UNDERSTANDING  SECTION 
CONCEPTS 


ACT 

4- 

2 

ACT. 

4-7 

ACTIVITY  4-19 

ACTIVITY  4- 

27 

^TRANSFER 
' CONCEPT 

TRANSFER 
OF 

ENERGY 

CORE  A 
CONCEPTS 
WHO  IS: 

CYCLE 

LIVING 
MICROBES 

HELPFUL 
MICROBES 

CORE  B 
CONCEPTS 
WHO  IS: 

BIODE- 
GRADABLE 

GARBAGE 
PROBLEM 

^0  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

\o  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

O'l 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

[0  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

0  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

(0  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

!;0^  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

[o  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES. 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

lo  1: 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

iQ.  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

i  : 

10  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

:o  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

\o  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

:o  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

P  i 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

^0,1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

p:i 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

:o  1 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOWi 

P  1' 

2 

3 

4 

5 

YES 

NO 

HIGH 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

LOW 

YES 

NO 

HIGH 

SOME 

LOW 

Teacher 
Year 


UNIT  IV 
STUDENT  RECORD  OF  PROGRESS 
UNDERSTANDING  SECTION 
CONCEPTS  (CO n t inu ed ) 


ACTIVITY  4-27 


ACTIVITY  4-28  CONCEPT 


STUDENT 
NUMBER 

MICROBES 

RECYCLING 

CORE  C 
CONCEPTS 
WHO  IS: 

COMPOST 

FOODCHAINS 

LONG 
JOURNEY 

FOOD 
WEBS 

INTER-  /] 
DEPENDENCE; 

1. 

YES 

NO  ' 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

1 

NO 

YES 

NO 

2. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

3. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

m 

4. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO  ' 

5. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO  ^ 

6. 

YES 

NO 

YES 

NO 

HIGH 

LOW  1  HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO    '  ■ 

7. 

YES 

NO 

YES 

NO 

HIGH 

T  nw 

n  ±\Jii 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO  i| 

8. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO. 

YES 

NO 

9. 

YES 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW  1  HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

10. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO  i 

11. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

12. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW  i  HIGH 
1 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

13. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

,N0 

YES 

NO  : 

14. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

15. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

16. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

m  • 

17. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

18. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO  "  ; 

19. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YBS 

NO  "  V 

20. 

YES 

NO 

YES 

NO 

HIGH 

LOW 

HIGH 

SOME 

LOW 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO  ;  J 

STUDENT  RECORD  OF  PROGRESS 
UNDERSTANDING  SECTION 
CONCEPTS  (continued) 


Teacher 
Year 


ACTIVITY  4-28  CONCEPT  REVIEW  QUESTIONS 


I.  1 

FOODCHAINS 

LONG 
JOURNEY 

FOOD 
WEBS 

INTER- 
DEPENDENCE 

DECOMPOSERS 

PLANTING 

IN 
COMPOST 

THINGS 

THAT 
BREATHE 

DECOMPOSING 
CONDITIONS 

BAKING 
BREAD 

Sow 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

bw 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

iOW  HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

OWiHIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

pw 

HIGH 

SOME 

low;  YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

bw 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

pw 

HIGH 

SOME 

low 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOMF. 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

bw.HIGH 

SOME 

X  C«o 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

IDW}  HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

bw 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

6w 

jHIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

pw 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

bw 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

bw 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

y 

DW 

!;.•■ 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

ow 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

)W 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

)W 

:HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO' 

)W 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

)W 

^HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

HIGH 

SOME 

LOW 

YES 

NO 

YES 

NO 

YES 

NO 

UNIT  IV '  ■   ■  '  ^'P''''^f^i$, 

Student  record  of  progress 
understanding  section 

CONCEPTS  (continued) 


ACTIVITY 

4-28 

CONCEPT  REVIEW  QUESTIONS 

o  i  UDEN  i 
NUMBER 

Food 
Cycle 

Garbage 

Decompose 

Recycling 

Less 
Garbage 

Recycling 
Payoff  Gam'^ 

1  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

^  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

A 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

c 

D  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

D  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

Noi 

/  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

a 

o  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO  . 

o 

y  • 

YES' 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

10  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

'NO  i 

iX  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO  ^ 

12  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO  I 

13  • 

YES 

NO 

YES 

NO 

YES 

NO 

.  YES 

NO 

YES 

NO 

YES 

,1 

NO  ; 

14  • 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO  ^ 

Id. 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO  ? 

16. 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

,  YES 

NO  J 

17. 

YES 

NO 

YES 

NO 

YES 

NO 

YES  . 

NO 

YES 

NO 

J  YES 

no;  I 

18. 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES  . 

NO: 

■^■i;  .IyesI 

19. 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

llYESl 

NO  1 

20. 

YES 

NO 

YES 

NO 

YES 

NO 

;YES 

.NO 

YES 

NO 

IINIT  IV 


=ii::=;i.S  RECORD  OF  PROGRESS 

;f  ||;f     UNDERSTANDING  SECTION  , 
CONCEPTS  (continued) 


Teacher_ 
Year 


yiTY  4-28  CONCEPT  REVIEW  QUESTIONS 


pecompose 


Recycling 


Less 
Garbage 


Recycling 
Payoff  Game 


STUDENT  PROGRESS 
IN  UNIT  IV 
HIGH    GROWTH    LOSS  LOW 


YES 
YES 
YES 
YES 
YES 

\  YES 
YES 

tl  YES 
YES 
YES 

I^ES'I; 
tes;;- 

I^Es; 

pES;. 

gES^;: 
lis 

EES 


NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

'NO 
NO 

■  NO 
NO 
NO 
NO 

I'NO 
NO 
NO 
NO 


YES  NO 

;     YES  NO 

j    YES  NO 

■     YES  NO 

I 

:     YES  NO 

;    YES  NO 

I     YES  NO 

I    YES  NO 

I 

'     YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 


YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES? 


NO 

I 

NO  ! 

I 

NO  j 

NO  j 

NO* 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 


YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 


This  page  of  the  Student  Record  of 
Progress  provides  the  opportunity 
to  record  information  regarding  o 
student's  ability  to  engage  in 
problem- solving  behaviors.  Pro- 
blem solving,  like  reasoning;  is 
one  of  the  higher  inquiry  skills 
which  requires  both  time  and  a 
variety  of  experience  to  develop. 

The  activities  upon  which  this 
page  is  based  require  the  student 
to  be  able  to  predict  outcomes. 
This  is  a  difficult  task. 

Many  students  will  not  have  been 
expected  to  engage  in  problem 
solving  in  the  past.  Therefore, 
their  limited  background  will, 
likewise,  limit  their  present 
performance . 

As  with  each  of  the  other  skills 
and  abilities  which  you  are 
attempting  to  develop,  the 
development  of  problem  solving 
will  require  giving  students  many 
experiences  with  manipulating 
experiments  and  data. 


UNIT  IV 
STUDENT  RfiCORD  OF  PROGRESS 
UNDERFTANDING  SECTION 
PROBLEM  SOLVING 


L  ACT.  4-7 

STUDENT  Effects  On 
NUMBER        Food  Webs 


ACT,  4-16 


Food 
Storage 


1, 

YES 

NO 

YES 

NO 

2, 

YES 

NO 

YES 

NO 

3, 

YES 

NO 

YES 

NO 

4. 

.  YES 

NO 

YES 

NO 

5, 

YES 

NO 

YES 

NO 

6, 

YES 

NO 

YES 

NO 

7, 

YES 

NO 

YES 

NO 

8, 

YES 

NO 

YES 

NO 

9. 

YES 

NO 

YES 

NO 

10, 

YES 

NO 

YES 

NO 

11. 

YES 

NO 

YES 

NO 

12. 

YES 

NO 

YES 

NO 

13. 

YES 

NO 

YES 

NO 

14. 

YES 

NO 

YES 

NO 

15. 

YES 

NO 

YES 

NO 

16, 

YES 

NO 

YES 

NO 

17. 

YES 

NO 

YES 

NO 

18. 

YES 

NO 

YES 

NO 

19. 

YES 

NO 

YES 

NO 

20. 

YES 

NO 

YES 

NO 

■  unit"  IV 

.  STUDENT  RECORD  OF  PROGi^SS 
UNDERSTANDING  SECTION 
PROBLEM  SOLVING 


STUDENT 
»  NUMBER 

ACT. 

4-7 

ACT. 

4-16 

NOTES  ■ 

Effects  On 
Food  Webs 

Food 
Storage 

■   ■      '  1. 

YES 

NO 

YES 

NO 

■  2. 

! 

YES 

NO 

YES 

NO 

3. 

YES 

NO 

YES 

NO 

i             4.  ■  ■ 

1 

YES 

NO 

YES 

NO 

5, 

YES 

NO 

■  YES 

NO 

6. 

YES 

NO 

YES 

NO 

7. 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

9- 

YES 

NO 

YES 

NO 

■  10. 

YES 

NO 

YES 

NO 

11. 

YES 

NO 

YES 

NO 

12. 

YES 

NO 

YES 

NO 

13 . 

YES 

NO 

YES 

NO 

■  14 

YES 

NO 

YES 

NO 

■     •  15.-. 

YES 

NO 

YES 

NO 

16. 

YES 

NO 

YES 

NO 

17. 

YES 

NO  ■ 

^  YES 

NO 

■    ■  18. 

YES 

NO 

YES 

NO. 

19. 

YES 

•  NO 

YES 

NO 

20. 

YES 

NO 

YES 

NO 

Teacher 
-  Year 


ASSIGNMENT  OF  RESPONSIBILITIES 

Many   tasks   should   be   shared   by  students.      Use  this 
log   to   assign  responsibilities  by   the  v/eek  (or 
other   time  period) .      Some  tasks  and  codes   for  them 
are  listed;    add  others   of  your  own: 

AV — set   up   and   operate  audio— visual  equipment 

(projector,    recorder,  etc.) 
P  — care   for  plants 
A  - — care   for  animal  pet 

T  — care   for   terraria   plants  and  animals 
F   — care   for   fish  and  pond 

E  —get   out,    clean,    and   put  away  science 

equipment 
BB — prepare  bulletin  board 


Enough  space   is   provided   to   enter  a  date  for  a 
second   chance    to   do  various    tasks  as   time  permits. 
There  is   also   enough  space   to   record  whether  the 
student   completed    the  task: 

O  =  on  his   own  without   reminders  or 

assistance 
R  =  on  his   own  after  reminding 
H  =  with   someone's  help 

RATING  OF  INVOLVEMENT 

At  three  points  in   the   course   of  Unit   IV,    rate  each 
student's   involvement   and  interest    in  science  activi 
ties  by   circling  a  number  from  O   to   5   in   the  appro— 
priate   coluirai.      Rate  students  O  if   they  axe  complete 
uninterested   or  apathetic;    rate    them  5   if   they  are 
extremely  excited  and   involved . in  doing   things  in 
science. 


STUDENT  RECORD  OF 
PARTICIPATION  I 
RESPONSIBILITY  AND  ! 


SUCCESS 


SUCCESS 


STUDENT  RECORD  OF  PROGRESS 
PARTICIPATION  SECTION 
RESPONSIBILITY  AND  INVOLVEMENT 


Teacher 
Year 


STUDENT 
NUMBER 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17, 
18. 
.19. 
20. 


ASSIGNMENT  OF  RESPONSIBILITIES 


TASK 


AV 


BB 


DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 

"success 

DATE  & 
SUCCESS 


STUDENT 
Nl/MBER 

1, 
2 , 

3. 

A. 

5. 

6. 

7. 

8. 

9. 
iO. 
11. 
12, 
13. 
1«. 
15. 
16. 
17. 
18. 

20. 


DAT£  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 


DATE  & 


SUCCESS 
DATE  & 


STUDENT  RECORD  OF  PROGRESS 
PARTICIPATION  SECTION 
RESPONSIBILITY  AND  INVOLVEMENT  (continued) 


AFTER 
.ACT.  4-7 


0  12  3  4  5 


0  12  3  4  5 


0  12  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 
0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 
0  12  3  4  5 


RATING  OF  INVOLVEMENT 


AFTER 
ACT.  4-19 


0  1  2  3  4  5 


0  1  2  3  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


AtTER 
ACT.  4- '9 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


STUDENT  PROGRESS  IN 


HIGH 
RESP.  INVOLV, 


ADEQUATE 
RESP.  INVOLV. 


SUCCESS 


DATE  & 


SUCCESS 
DATE  & 


SUCCESS 
DATE  & 
.SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 
DATE  & 
SUCCESS 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 
0  1  2  3  4  5 


0  1  2  3  4  5   10  1  2  3  4  5 


0  1  2  3  4  5 

0  1  2  3  4  5 

0  1  2  3  4  5 

0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 
0  1  2  3  4  5 
0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 

0  1  2  3  4  5 

0  1  2  3  4  5 

0  1  2  3  4  5 

0  12  3  4  5 


STUDENT  RECORD  OF  PROGRESS 
PARTICIPATION  SECTION 
fPONSIBILITY  AND  INVOLVEMENT  (continued) 


RATING  OF  INVOLVEMENT 


STUDENT  PROGRESS  IN  L'NIT  IV 


AFTER 
ACT.  4-28 


HIGH 
RESP*.  INVOLV. 


ADEQUATE 
RESP.  INVOLV. 


LOW 

RESP.  INVOLV. 


0  12  3  4  5 


0  12  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  1  2  3  4  5 


0  12 
TTTT- 


3  k  5 


llERlC 


Teacher 
Year 


l-r  . 


STUDENT  RECORD  OF  PROGRESS 
PARTICIPATION  SECTION 
COOPERATION  AND  PERSEVERANCE 


A  record  sometimes  helps  clarify  persistent  learning  problems. 
Sometimes  students  can  gain  in  self-awareness,  by  assisting  in 
recording  their  own  daily  performance.     In  this  way  they 
become  aware  of  the  frequency  with  which  problems  occur. 

To  make  an  entry /in  the  record,  simply  make  a  minus  or  plus 
mark  (- ,  +)  to  indicate  a  problem  or  positivevbehavior .  Much 
white  space  (lack  of  entries)  for  a  student  would  denote 
generally  good  social  and  task-related  behaviors. 

Two  columns  under  each  activity  allow  you  to  record  several 
types  of  behavior.     For  either  category,  you  should  decide  on 
the  items  of  behavior  to  include.     If  some  of  the  behaviors 
below  are  appropriate,  check  themi  off,  or  write  in  your  own. 

S  —Social  behavior  might  include: 

□  non  cooperation  with  a  team 

□  aggressiveness  toward  others  . 

□  nohparticipation 

□  outbursts' 

T  --Task-related  behavior  might  include: 

□  not  completing  the  work  for  an 
activity 

□forgetting  to  bring  necessary 
things 

□not  carrying  out  responsibilities 

□  doing  things  not  related  to  tfie  • 
task 

Compare  this  record  with  the  students'  success  and  functional 
abilities  to  see  if  any  patterns  are  apparent.  Remember  that 
different  relationships  may  exist  for  different  students. 
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STUDENT  RECORD  OF  PROGRESS 
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COOPERATION  AND  PERSEVERANCE 
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STUDENT  ^  RECORD  OF  ^PROGRESS      ' ' ■  f  ^llj i 
SUMMARY  OF  STUDENT  PROGRESS  IN  UNIT  IV  I- 


LOW  IN  BACKGROUND  AND  DEVELOPMENT 

LOW  IN  UNDERSTANDING 

Following 
Directions 

Observing  and  Recording 

Concepts 

Problem  Solving;; 

1 

NOTES: 

HIGH  IN  BACKGROUND  AND  DEVELOPMENT 

HIGH  IN  UNDERSTANDING, 

Following 
Directions 

Observing  and  Recording 

Concepts 

Problem  Solving 

 >  .   -| 

From  your  suinmaries  of 
each  page,  list  the 
students  with  the  LEAST 
Background ,  Understanding , 
and  Accomplishments  in 
Unit  IV.    For  those  whose 
names  appear  in  many 
coliimns,  make  special 
plans  to  insure  their 
future  success. 


From  your  summaries  of 
each  page,  list  tb^* 
students  ^^^^"^  "^'^^^IZ 

Backgrpr^M ,  Und e r s  dnd i ng , 
and  Accomplishments  in 
'lifiit  IV.    Review  their 
work  in  other  subjects 
and  the  appropriateness 
of  their  placement  in 
this  class. 


llliifSTOp^      RECORD  OF  PROGRESS 
SIJMMAR^  OF  STUDENT  PROGRESS  IN  UNIT  IV 

III'-'' 


Teacher^ 
Year 


^ND  DEVELOPMENT 

LOW  IN  UNDERSTANDING 

LOW  IN  PARTICIPATION 

Who  Needs  Help 
To  Succeed  In 
unit  V? 

ig  and  Recording 

Concepts 

Problem  Solving 

Responsibility 

Cooperation 

i 

i 

I 

1 

1 

1 



ij 

• 

lAND  DEVELOPMENT 

HIGH  IN  UNDERSTANDING 

HIGH  IN  PARTICIPATION 

Who  Should  Be  Reviewed 
For  Placement  in 
Regular  class 

ig  and  Recording 

Concepts 

Problem.  Solving 

Responsibility 

Cooperation 

' 
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1:1:  If: 

TALLYSHEET- 4-1  . 
ACTIVITY  4-1    (WORKSHEET  4-1)  AND  ACTIVITY  4-2  (WORKSHE: 


ACTIVITY  4-1. 

CONCEPTS  PAGE 

Hawk 

Chain 

Man  Chain 

.  Lion  Chain 

1 

.  2 

3 

Snake  & 

Gr.  --s 

Grass  or  Grain 

Chicken  & 

Insects 

KEY 

STUDENT  NUMBER 

1. 

or  Grai-.. 

or  Worms 

YES 

NO 

■  YES 

NO 

YES 

NO 

For  each  of  the 

.2 . 

YES 

NO 

YES 

NO 

YES 

NO 

questions  in 
Activities  "4-1 

•  3. 

YES 

NO 

YES 

NO 

YES 

NO  • 

and  4-2,  circle 

4. 

YES 

NO  . 

YES 

NO 

■  YES 

■NO 

YES  if  the  stu- 
dent' s  answer 

5. 

YES 

NO 

YES 

NO 

YES 

NO 

is  acceptable. 

6. 
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NO 
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NO 
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NO  : 

Otherwise/ 
circle  NO.- 

7. 

YES 

NO 
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NO 
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NO  ' 

■  8. 
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NO 
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NO 
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no"  ■ 

■  ^■ 
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NO 
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"NO 
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NO 

;  11. 

YES. 
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NO 
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NO 

YES 
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NO 
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NO 
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NO 
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NO 
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NO  : 

.  YES 

NO 

•  20. 
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NO 

■  YES 

,  NO 

.  YES 

NO 

GROUP  TOTALS  " 

Does  this  review  give  ar  .vocurate  indication  of  student  und 
If  not,  what  other  evidence  do  you  have  of:  student  learning 


i  ';  i  V  TALLYSHEET  4-1 

|1  I  (WORKSHEET  4-1)  AND  ACTIVITY  4-2    (WORKSHEET  4-2) 


ACTIVITY  4-1 


CONCEPTS  PAGE 


Man  Chain 


[Grass  or  Grain 
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YES  NO 
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Chicken  &  Insects 
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YES  NO 
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YES  NO 

YES  NO 
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YES  NO 
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YES  NO 
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ACTIVITY  4-2 


CONCEPTS  PAGE 


Food  Chains 


1 

2 

3 

4 

5 
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&  Fish 

Arrows 

Correct 

Food  Chain 
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NO 
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NO 
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NO 

w  give  an  accurate  indication  of  student  understanding? 
ence  do  you  have  of  student  learning? 


□  YES 


□  NO 


ANIMALS 


TALLYSHEET  4-2 
ACTIVITY  4-5 


Team  2 


Team  3 


Team  4 


Team  5 


Team  6 


Team  7 


Team  8 


Team  9 


ERIC 


Send  this  sheet  in  with  the  Activity  5  Feedback  Form. 


KEY 

STUDENT  NUMBER 


Copy  the  rating  and 

1. 

ecoyp  fnir   fnl  lowincr  • 

H  1  vor^t*  1  one         t  r' Vi  ' 

2. 

Progress. 

4. 

5. 

Question  1:  Circle 

6. 

the  word  that  each 

student  marked. 

7. 

Questions  2,  3,  and 

8. 

4:     Circle  the 

9. 

letter  that  each 

student  marked. 

10. 

li. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

GROUP  TOTALS 


TALLYSHEET  4-3 
ACTIVITY  4-7   (WORKSHfiET  4-3) 
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Does  this  review  give  an  accurate  indication  o 
If  not,  what  other  evidence  do  you  have  of  stu 
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li  ACTIVITY  4-7   {WORKSHEET  4-3) 
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E 

|his  review  give  an  accurate  indication  of  student  learning?  DYES  □  NO 

t   ""Jj*""  other  evidence  do  you  have  of  student  learning? 

.1  RJC 


Teacher 


TALLYSHEET  4-4 
ACTIVITY  4-16   (WORKSHEET  4-6) 


For  each  question  in 
Activity  4-16,  circle 
the  letter  that  each 
student  marked. 


PROBLEM- SOLVING  PAGE 


Milk  in  Refrigerator 

Wet  and  Warm 

Unwrapped  Sari 

1 

2 

3  i 

KEY 

A 

B 

c 

D 

A 

B 

c 

D 

A  B  c  e 

IT  NUMBER 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B  C  Di 

2. 

A 

B 

c 

D 

A 

B 

C 

D 

A 

BCD 

3. 
• 

A 

B 

c 

D 

A 

B 

C 

D 
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B  C  D< 
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A 
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C 
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A 
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B 
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D 
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D 

A 

B 

c 

D 

A 

B  C  dI 

10 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B     C  D: 

11. 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B  C  D? 

12 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B  C  D 

13 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B  C  d1 

14. 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B  C  dJ 

15. 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B  C  d1 

16. 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B  C  D  j 

17. 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B  C  D 

18. 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B  C  D| 

19. 

A 

E 

c 

D 

A 

B 

c 

D 

A 

B  C  JD 1 

20. 

A 

B 

c 

D 

A 

B 

c 

D 

A 

B  C  D 

GROUP  TOTALS 

Does  this  review  give  an  accurate  indication  of  student:-! 
If  not,  what  other  evidence  do  you  have  of  student  leari 


TALLYSHEET  4-4 


!tlVITY  4-16 

(WORKSHEET  4-6) 

PROBLEM- SOLVING  PAGE 

^Refrigerator 

Wet  and  Warm 

Unwrapped  Sandwich 

^:  1 

2 

3 

ABC 

D 

A 

B  C 

D 

A 

B 

C 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

C 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

C 

D 

■ABC 

D 

A 

B  C 

D 

A 

B 

C 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

C 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

C 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

C 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

c 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

c 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

c 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

c 

D 

ABC 

D 

A 

B  C 

D 

A 

B 

c 

D 

fV  B  C 

D 

A 

B  C 

D 

A 

B 

c 

D 

fV  B  C 

D 

A 

B  C 

D 

A 

B 

c 

D 

h  B  C 

D 

A 

B  C 

D 

A 

B 

c 

D 

^  B  C 

D 

A 

B  C 

D 

A 

B 

c 

D 

\  B  C 

D 

A 

B  C 

D 

A 

B 

c 

D 

i  B  c 

D 

A 

B  C 

D 

A 

B 

c 

D 

^  B  C 

D 

A 

B  C 

D 

A 

B 

c 

D 

t  B  C 

D 

A 

B  C 

D 

A 

B 

c 

D 

D 

A 

B  C 

D 

A 

B 

c 

D 

iriew  give  an  accurate  indication  of  student  understanding? 
i other  evidence  do  you  have  of  student  learning? 


WmSm 


,□  YES  □  NO 


43 


::!i. 


TALLYSHEET  4-5 
ACTIVITY  4-19  (WORKSHEET  4-7) 


For  each  o£  the 
questions  in 
Activity  4-19, 
circle  the  letter 
each  student 
marked. 


FOLLOWING  DIRECTIONS  PAGE 


FollowinR  Directions 


Teacher 

Rating 

Score 

1 

2  m 

KEY 

0 

1 

1 

£, 

YES 

PART 

NO 

A 

A 

13 
D 

D 

A 

a  L 

m 

1. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

C 

D 

A 

B  C 

2. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

fi 

c 

D 

A 

B  C 

3. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

6 

c 

D 

A 

B  C 

d' 

4. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B  C 

D; 

5. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

6 

G 

D 

A 

B  C 

D'' 

6. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

C 

D 

A 

B  C 

oj 

7. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

C 

D 

A 

B  C 

Di 

8. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

C 

D 

A 

B  C 

d| 

9. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

C 

D 

A 

B  C 

Dl 

10. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

C 

D 

A 

B  C 

D: 

11. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

C 

D 

A 

B  C 

dI 

12. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B  C 

■d] 

13. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B  C 

D.| 

14. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B  C 

d] 

15. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B  C 

16. 

u 

1 

1 

0 

J 

4 

C 
J 

YES 

PART 

NO 

A 

A 

u 

D 

ro 
L 

U 

A 

n  r 

D  b 

17. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B  C 

18. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B  C 

f 

19. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B  C 

d: 

20. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B  C 

GROUP  TOTALS 


Cycle 


Microbes  Bire! 


Does  this  review  give  an  accurate  indication  of  stud( 
If  not,  what  other  evidence  do  you  have  of  student  le 


"  TALLYSHEEt  4-5 


Teacher 


ACTIVITY  4-19  (WORKSHEET  4-7) 


li  ■DIRECTIONS  PAGE 

CONCEPTS 

PAGE 

Sir!?  Directions 

Cycle 

Microbes  Breathe 

Bread 

Helpful  Microbes 

Score 

1 

2 

3 

A 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

iH  J 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

t 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

•A  ^ 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D. 

A  B 

A 

B 

C 

D 

A 

p  D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

c 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

c 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

c 

D 

■A 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

4  5 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

1  5 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

i  5 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B. 

A 

B 

C 

D 

1  5 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

c 

D 

YES 

PART 

NO 

A 

B  C 

D 

A 

B  C 

D 

A  B 

A 

B 

C 

D 

'j 

review  give  an  accurate  indication  of  student  understanding? 
^at  other  evidence  do  you  have  of  student  learning? 

ERIC 


n  YES 


□  NO 


STUDENT 

For  each  question 
in  -Activity  4-27, 
circle  the  letter 
each  student  marked. 


ERIC 


TALLYSHEET  4-6 
ACTIVITY  4-27   (WORKSHEET  4-9)  |; 


FOLLOWING 

DIRECTIONS  PAGE 

Following  Directions 

Comic 

Bob: 

Teacher  Rating 

Score 

KEY 

NUMBER 

1. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

2. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

3. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

d' 

4. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D' 

5. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

6. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D; 

7. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D^ 

8. 

0 

1 

2 

3 

4 

5 

YES 

PART, 

NO 

A 

B 

c 

D; 

9. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D: 

10. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

d| 

.11. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

Di 

12. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

d!; 

13. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

dJ 

■14. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

dI 

15. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

d  j 

16. 

0 

1 

2 

3 

4 

5 

-YES 

PART 

NO 

A 

B 

c 

Di 

17. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

'D| 

18. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

■  19. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

20. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

GROUP  TOTALS 


Does  this  review  give  an  accurate  indica 
If  not,  what  other  evidence  do  you  havei;' 


BPf5«^^ii:fe^^^^^^^  .,    .....:„,.....,,  -  -:  .... 

.  Teacher 
[■■■:ijt||:^;^-^       ■  TALLY  SHEET  4-6 
[;^^^  ACTIVITY  4-27   (V30RKSHEET  4-9) 


FOLLOWING 

DIRECTIONS  PAGE 

CONCEPTS 

;  PAGE 

Following  Directions 

Comic 

Book 

Garbage  Problem 

Microbes 

Recycling 

Teacher  Rating 

Score 

1 

2 

3 

4 

■KEY 
p 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

C 

D 

A 

B 

C 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

C 

D 

A 

B 

C 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

I  2. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

C 

D 

E 

P 

G 

A 

B 

C 

D 

A 

B  C 

D 

3. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

C 

D 

E 

P 

G 

A 

B 

C 

D 

A 

B  C 

D 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

C 

D 

E 

F 

G 

A 

B 

C 

D 

A 

B  C 

D 

5. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

C 

D 

A 

B  C 

D 

6. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

C 

D 

A 

B  C 

D 

7. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

C 

D 

A 

B  C 

D 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

C 

D 

A 

B  C 

D 

9. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

'a 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

C 

D 

A 

B  C 

D 

10. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

;  11. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

13. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

14. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

15. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

16. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

!:i8. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

r 

G 

A 

B 

c 

D 

A 

B  C 

D 

';20. 

0 

1 

2 

3 

4 

5 

YES 

PART 

NO 

A 

B 

c 

D 

A 

B 

c 

D 

E 

F 

G 

A 

B 

c 

D 

A 

B  C 

D 

PkLS 


Does  this  review  give  an  accurate  indication  of  student  understanding?  DYES  DNO 

^■^f  not,  what  other  evidence  do  you  have  of  student  learning? 

ERIC 


Category  1:  Circle  YES  for  each 
student  who  included  a  recycling 
use.    Otherwise,  circle  NO, 

category  2:    Circle  the  appropri- 
ate v/ord  to  indicate  whether  each 
student  finished  the  story  comple- 
tion task^ 

Category  3:    Circle  the  appropri- 
ate word  to  indicate  the  medium 
each  student  used.     If  you  circle 
OTHER,  specify  bhe  medium  used. 

Interpretation  and  Recording  in 
the  Student  Record  of  Progress; 

This  activity  assesses  the  stu- 
dent's understanding  of  the  con- 
cept of  recycling  and  his 
reasoning  ability  in  completing 
a  story.     Students  who  did  not 
include  a  recycling  use  will  need 
many  additional  experiences  in 
completing  stories  in  addition  to 
extended  experience  with  the  con- 
cept of  recycling. 

Find  the  column  marked  Activity 
4-27,  Recycling  Use,  on  the 
Concepts  Page  of  the  student 
Record  of  Progress*     Circle  YES 
if  the  student  included  a  recycling 
use.    Otherwise,  circle  NO. 


TALLYSHEET  4-7 
ACTIVITY  4-27    (WORKSHEET  4-10) 


STUDENT  NUMBER 


KEY 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9, 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19, 
20. 

GROUP  TOTALS 


CONCEPTS  PAGE 


Category  1 


Recycling  Use 


YES  NO 


YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 

YES  NO 


CompletJg 


FINISHED  INGC 


FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHEP 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 


Does  this  review  give  an  accuJ 
If  not,  what  other  evidence,  dc 


I  V  ACTIVITY  4-27   (WORKSHEET  4 


?  NUMBER 


Toacher 


TALLYSHEET  4-7 


-10) 


KEY 

CONCEPTS  PAGE 

Category  1 

Category  2 

Category  3 

Recycling  Use 

Completion 

Medium  Used' 

\r  TTi  c? 

C  TXT  T  C  TJCr^ 

FINISHED 

INCOMPLETE 

WRITTEN 

TAPE 

OTHER  (SPECIFY) 

1. 

YES 

NO 

FINISHED 

INCOMPLETE 

WRITTEN 

TAPE 

OTHER 

2. 

YES 

NO 

FINISHED 

INCOMPLErE 

WRITTEN 

TAPE 

OTHER 

3. 

YES 

NO 

FINISHED 

INCOMPLETE 

WRITTEN 

TAPE 

OTHER 

4. 
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UNIT  IV,    TRANSFER  AND  CYCLING  OF 

MATERIALS  IN  MY  ENVIRONMENT 


UNIT  IV  OVERVIEW 


The  focus  of  Unit  IV  is  on  the  interdependency  that  exists  between 
man  and  his  environment,  and  the  degree  to  which  man  is  capable  of 
'■  affecting  the  quality  of  his  environment.    Related  activities  treat 
sequentially  the  flow  of  energy  through  living  things,  the  cyclical 
nature  of  materials,  man's  place  in  the  recycling  of  resources,  and 
how  msui  can  facilitate  the  natural  cyclic  system  maintained  by  the 
environment. 

The  first  core  of  activities  attempts  to  develop  the  concept  of 
transferring  energy  and  matter  through  environmental  systems  (food 
chains,  food  webs).     Its  intent  is  to  create  a  foundation  or  frame 
of  reference  for  the  student  so  he  can  relate  later  concepts  to  the 
finite  quantity  of  his  environmental  resources. 

The  second  core  of  activities  concentrates  on  those  concepts 
required  for  the  student  to  understand  the  processes  of  decomposition 
as  they  occur  in  nature  and  as  they  can  be  affected  by  man's  contri- 
bution to  the  environmental  system.     How  can  man  act  to  facilitate  ox 
inhibit  the'  decomposition  processes? 

The  third  core  of  activities  is  directed  toward  illuminating  the 
effects  that  man  can  have  on  his  environment  through  the  materials 
•;■  that  are  made  by  him,  used  by  him,  and  eventually  disposed  of  by  him. 
;  Concepts  are  developed  to  depict  the  importance  of  managing  man's 
i  waste.     En5)hasis  is  placed  on  understanding  the  decomposition  of  non- 
;  biodegradable  and  biodegradable  materials,  and  how  these  are  related 
}  to  the  need  to  recycle  certain  components  of  the  environment. 
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John  Muir  once  said,  "When  we  try  to  pick  out  anything  by  itself^ 
we  find  it  hitched  to  everything  else  in  the  universe." 

The  earth  is  finite  in  ^ize  and  material  resources.    Why  then  don't 
we  run  out  of  most  of  these  resources? 

Unit  IV  attempts  to  answer  the  question  and  to  amplify  the  state- 
ment of  interactions  and  interdependencies.     The  transfer  of  food  energy 
along  food  chains  is  reconsidered,  and  the  interlocking  of  these  chains 
into  more  complex  food  webs  is  elaborated.     Materials  flow  through  the 
environment  like  energy.     In  contrast  to  energy,  however,  materials  are 
continually  cycled,  or  reused.    A  significant  agent  in  all  these  cycling 
relationships  is  the  large  group  of  organisms  classified  under  the  head- 
ing of  decomposers.     Without  the  decomposers,  cycling  through  the  living 
community  would  soon  cease  to  exist.    Thus,  a  primary  emphasis  is  placed 
on  the  role   (both  helpful  and  harmful)  of  decomposer  organisms  in  the 
environment.    Ways  are  suggested  whereby  the  student  can  act  on  his 
environment  through  composting  and  other  such  activities.     The  unit 
contributes  to  the  development  of  a  success  syndrome  through  continued 
practice  in  inquiry  and  problem-solving  skills.     It  attempts  to  open  up 
for  the  student  new  avenues  of  interest  in  the  world  around  him. 
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UNIT  IV.    TRANSFER  AND  CYCLING  OF 

MATERIALS  IN  MY  ENVIRONMENT 

CORE  A.     THE  FOOD  CHAIN  GAME  REVISITED 


1. 


3. 


4. 


AIMS  FOR  ME  AND  MY  ENVIRONMENT 

DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  IDENTITY  AS  A 
PERSON  WHO  HAS  SOME  DEGREE  OF  CONTROL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRONMENT.    This  will  lead  to  a  degree  of 
self-determination  based  on  a  rational  coping  with 
situations  rather  than  on  a  passive  compliance  or  an 
impulsive  response  to  problems. 

DEVELOPMENT  IN  EACH  CHILD  OF  A  SUCCESS  SYNDROME. 
More  than  anything  else^  each  activity  is  intended 
to  be  a  success  experience  for  each  child.     It  is 


the  teacher's  responsibility 


almost  obligation 


to  see  that  each  child  succeeds  at  a  level  that  is 
challenging  to  his  abilities  and  that  preserves  his 
self-respect.     It  is  a  further  responsibility  of  the 
teacher  to  point  out  his  achievement.     The  students 
as  a  group  should  help  each  individual  fit  what  he 
has  done  into  a  pattern  of  accomplishment. 
DEVELOPMENT  IN  EACH  CHILD  OF  AN  INTEREST  THAT  COULD 
BECOME  A  HOBBY  OR  AVOCATION  OVER  A  LIFETIME  (through 
an  exposure  to  an  array  of  experiences  in  science). 
It  is  hoped  that  many  children  will  find  some  area  — 
perhaps  growing  plants /  caring  for  animals,  identi- 
fying flowers,  collecting  things,  or  simply  enjoying 
outings  into  the  country  —  that  they  feel  strongly 
about  and  can  develop  some  competence  or  knowledge 
in.     This  would  provide  a  means  of  self-expression, 
and  (perhaps)  allow  some  degree  of  sharing  or  involve- 
ment with  others* 

DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  RELATIONSHIP 
AND  EMPATHY  WITH  OTHER  LIVING  THINGS.     It  is  hoped 
that  this  will  lead  to  a  positive  regard  and  caring 
about  what  affects  them  as  individuals  and  as  a  group, 
because  what  affects  them  affects  the  community  of  man. 
DEVELOPMENT  IN  EACH  CHILD  OF  AN  UNDERSTANDING  OF 
ENVIRONMENTAL  CONDITIONS  that  will  If^ad  to  a  sense  of 
responsibility  for  the  environment  and  actions  that 
protect  Or  improve  it. 
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UNIT  IV  GOALS 

1.  Develop  an  understanding  of  the  flow  of  energy  through  the  living  world, 

2.  Develop  an  understanding  of  cycling  and  appreciate  the  cycling 
relationship  of  the  materials  and  organisms  in  the  environment. 

3.  Recognize  the  role  of  decomposers  in  the  cycling  process. 

4.  Realize  that  because  certain  materials  are  in  finite  supply,  the  extent 
to  which  man  uses  these  materials  will  have  an  impact  on  the  environment, 

5.  Comprehend  the  role  of  man  as  an  integral  part  of  nature  not  apart  from 
nature. 


CORE  A  OBJECTIVES 

1.  Reconstruct  the  transfer  of  energy,   food,  and  water  through  environmental 
systems. 

2.  Recognize  the  existence  and  importance  of  interrelationships  between 
plants  and  animals  as  a  result  of  eating  and  being  eaten. 
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UNIT  IV.    TRANSFER  AND  CYCLING  OF 

MATERIALS  IN  MY  ENVIRONMENT 

CORE  A.     THE  FOOD  CHAIN  GAME  REVISITED 


CORE  A  RATIONALE 

Organisms  interact  with  each  other,  and  with  the  environment,  in  a 
variety  of  ways.     Lif    is  entirely  dependent  upon  these  interactions. 
The  influences  of  one  life  form  upon  another  are  often  very  subtle,  but 
man  and  his  ability  to  succeed  as  a  life  form  are  controlled  by  these 
interactions.    Because  of  man's  ability  to  alter  the  environment,  and 
because  of  his  tendency  to  make  a  more  dramatic  impact  on  it,  what  may 
appear  to  be  a  simple,  straightforward  action  can  have  a  major,  long- 
range  in\pact  on  the  very  interactions  man  is  dependent  on.     It  is 
important  for  students  to  understand  this  concept.    This  core  lays  a 
foundation  for  a  more  thorough  treatment  of  it  later  on  in  Unit  V  by 
reviewing  energy  flow  and  materials  cycling  in  man's  environment. 


BACKGF 

A  food  chain  is  a 
other.  One  living  thing 
by  still  another  living 
thing  gets  its  life-sust 
chain.  All  chains  start 
the  green  plant.  This  ir 
all  other  organisms  by 
starch  compounds.  It  is, 
elements  and  substances 
through  the  living  world 
to  manufacture  food.  Th 
now  stored  temporarily  i 
is  then  passed  on  to  the 
person  who  eats  the  chic 
other  organism  for  food, 
movement  directly  from  p 
plants,  and  animals  supp^ 
chain  is  connected  to  ma 
cannot  be  viewed  as  a  st 
and  interconnecting  rela 
and  energy  is  presented 


UNIT  IV. 


TRANSFER  AND  CYCLING  OF 
MATERIALS  IN  MY  ENVIRONMENT 


CORE  A.     THE  FOOD  CHAIN  GAME  REVISITED 


BSCS 


BACKGROUND  INFORMATION  FOR  THE  TEACHER 


nvironment,  in  a 

interactions, 
yery  subtle,  but 
blled  by  these 
vironment ,  and 
on  it,  wh-at  may 

major,  long- 
on.     It  is 
core  lays  a 
in  Unit  V  by 
vironment. 


A  food  chain  is  a  series  of  organisms  that  interact  by  eating  each 
other.    One  living  thing  is  eaten  by  another,  which  in  turn  is  utilized 
by  still  another  living  thing  for  food,  and  so  forth.    Each  living 
thing  gets  its  life-sustaining  energy  from  the  one  previous  to  it  in  the 
chain.    All  chains  start   (or  end,  depending  upon  your  viewpoint)  with 
the  green  plant.    Th^s  most  fundamental  cog  of  life  produces  food  for 
all  other  organisms  by  locking  the  sun's  energy  into  usable  sugar  and 
starch  compounds.     It  is  the  plant  that  originally  has  drawn  waterborne 
elements  and  substances  from  the  soil  and  started  them  on  their  odyssey 
through  the  living  world.     A  growing  corn  plant  uses  the  sun's  energy 
to  manufacture  food.    The  energy  which  originally  came  from  the  sun  is 
now  stored  temporarily  in  a  k'*rnei  of  corn*    The  energy  and  food  material 
is  then  passed  on  to  the  chicken  that  eats  the  corn,  and  then  on  to  the 
person  who  eats  the  chicken.    "But  few  organisms  depend  solely  upon  one 
other  organism  for  food.     Man  acquires  material  for  growth  and  energy  for 
movement  directly  from  plants,  as  well  as  from  other  animals.  These 
plants,  and  animals  supply  food  to  other  organisms  as  well.     One  food 
chain  is  connected  to  many  others;  hence-  the  interdependency  and  transfer 
cannot  be  viewed  as  a  straight  line,  but  must  be  seen  as  a  highly  complex 
and  interconnecting  relationship.     Thus  it  is  that  the  flow  of  materials 
and  energy  is  presented  in  the  context  of  the  food  web. 
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PLANNING  GUIDE 

NOTE:  Some  activities  {indicated  in  AXati(ii>  and  an  10  >cn  ti 
be  prepared  several  days  or  weeks  in  advance  >  Use  tJ 
a  teaching  and  preparation  schedule.    All  supplies  ni 


Activity  Number,  Page, 
Tentative  Teaching  Time 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Supply  Kit 


4-0,    Making  Compost 


Days  needed: 


Equal-arm  balance 


3  5  mm  Slide  projector 
Bottle  caps 

4  Plastic  bags 
Pieces  of  glass 
Pieces  of  plastic 

Potting  soil  or  peat  moss 
Soil  from  lawn  or  garden 
Organic  matter 

Large  spoon  to  stir  compost 


Slide  4-0 
Worksheet  4-0 
4  Plastic  sweater  boxes 
with  lids 


One 

Any  soft  dr 
Sandwich  bai 
Approximate; 
Approximate! 

bleach,  ai 
Enough  to 
Enough  to 
Dried  leave! 

grapef  ruii 
Four 

Worksheet 
Compost  pil< 

10  X  14  X  5; 


.vities  [indUdcutzd  In  itaJiiQA>  and  cya      in  the  moAgtn]  must 
red  several  days  or  weeks  in  advance.    Use  this  summary  as 
ig  and  preparation  schedule.    All  supplies  needed  are  listed. 


PLANNING  GUIDE 


BSCS 


>upplies  Needed 


I      Materials  in  Supply  Kit 


Notes  and  Suggestions  to  Teacher 
[ItoLLcAi  and  Kn/iow  Jndtcatd  Advance  P^^paAaZion  V<Azct4.on6) 


Equal-arm  balance 


Slide  4-0 
Worksheet  4-0 
4  Plastic  sweater  boxes 
with  lids 


m 


one 

Any  soft  drink  bottle  caps,  need  at  least  four 
Sandwich  bags 

Approximately  2X2  inches,  from  any  glass  source 
Approximately  2x2  inches,  from  plastic  bottles  such  as 

bleach,  ammonia,  etc. 
Enough  to  fill   the  two  sweater  boxes 
Enough  to  fill   the  two  sweater  boxes 

Dried  leaves,  grass  clippings,  potato  peelings,  orange  and 

grapefruit  rinds,  pieces  of  carrots,  apples,  bananas,  etc. 
Four 

Ifi^orksheet  4-0 

Compost  pile  daily  record 

10  X  14  X  5  inches,   four  per  class 
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NOTE:    Some  activities  {indicdtzd  in  itaJLicJa  and  aw  0M 

■■■•■■'■J 

be  prepared  several  days  or  weeks  in  advance >  Us 
a  teaching  and  preparation  schedule.    All  supplie 


Activity  Number,  Page, 
Tentative  Teaching  Time 


Check  List  of  Supplies  Needed 


Materials  Vou  Furnish 


Materials  in  Supply  Kit 


[Itai 


4-1.     The  Food  Chain 
Game  Revisited 


35  mm  Slide  projector 


Days  needed:  2 


Plant  and  animal  flash  cards 
Food  Chain  Game  cards 
Slide  4-1 
Worksheet  4-1 
Slide  4-2 


Two  decks 
Four  decl| 
Chain-Iir 
Missing  1 
Worksheet 


4-2,     Journey  through  a 
Food  Chain 


Days  needed:  1-2 


35  mm  Slide  projector 


Flash  cards:. 
Hawk 
Cow 

Mo  squito 

Snake 

Man 

Grass 

Frog 

Energy  symbol  card 
Food  symbol  card 
Water  symbol  card 
Worksheet  4-2 
Slide  4-3 


Order  f  i  t 
(See  ■i4(| 


One  per  c 
One  per  '  ^ 
One  per  <3 
Clues  toi 
Worksheet 


4-3»  The  Long  Journey 
Days  needed:  1 


Booklet,  The  Long  Journey 


ERJC 


One  per  g 


PLANNING  GUIDE 

^activities  {-cndtcoted  in  Itatic^  and  an  1^  in  thz  margin)  must                                           W^l^  J 
repared  several  days  or  weeks  in  advance.    Use  this  summary  as  ^^-^.^Z^ 
iching  and  preparation  schedule.    All  supplies  needed  are  listed.  BSCS 

;6f  Supplies  Needed 

Motes  and  Suggestions  to  Teacher 
{Italics  and  An,fioio  Indicata  Advance  PKZpa/LOUtion  ViAe^ctCon^] 

1       1      Materials  in  Supply  Kit 

]       1  Plant  and  animal  flash  cards 
1  Food  Chain  Game  cards 
1  Slide  4«1 

f       1  Worksheet  4-1 

:       1  Slide  4-2 

Two  decks  per  class 
Four  decks  per  class 
Chain-link  pictures  of  animals 
Missing  links 

Worksheet  4-1,  Missing  links 

j:;-      1  Flash  cards : 
|J     1  Hawk 

I  Cow 
\       1  Mosquito 

[  Snake 
;i     1  Man 

•  Grass 
vi    1  Frog 

1  :;     1  Energy  symbol  card 
■r  J  Food  symbol  card 
i^^:.  1  Water  symbol  card 

i;   1  Worksheet  4-2 
ill  1  Slide  4-3 

Order  filmy  Garbage^  for  Activity  4^20, 
(See  Activity  for  details.  ) 

One  per  class 
One  per  class 
One  per  class 

Clues  to  Success  -  Food  Chain 

Worksheet  4-2,  Clues  to  Success  -  Food  Chain 

{  Booklet,  The  Long  Joupney 

ERJC 
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NOTE:  Some  activities  (indiaotzd  in  Ajtc^ticAi  and  an  0  in 
be  prepared  several  days  or  weeks  in  advance.  Use 
a  teaching  and  preparation  schedule.     All  supplies^! 


Activity  Number,  Page, 
Tentative  Teaching  Time 

Check  List  of  Supplies  Needed 

Materials  You  Furnish        1      Materials  in  Supply  Kit 

4-4.    Food  Webs 
Days  needed:  1 

Yarn  j 
Scissors  1 
Masking  tape  | 

1    Food  Chain  Game  flash  cards 

Six  to  eigh" 
One  pair  pe; 
One  roll,  H< 
One  deck  pe3 

4-5.    Food  Webs  in  My 
Community 

Days  needed:  3 

Clipboard  ' 
3X5  inch  cards  | 
Yarn,  string  or  masking  tape! 

j   Tallysheet  4-2 

For  teacher^ 
For  teacher^ 

4-6.    Food  Webs  in 
Other  Places 

Days  needed:  1 

35  mm  Slide  projector  1 

1   Slide  4-4 
1    Slide  4-5 
[    Slide  4-6 
1    Slide  4-7 
1    Slide  4-8 
j    Slide  4-9 

Fish  in  pone 
Alligator  ir 
Elk  in  mount 
Buffalo  on  q 
Constrictorjl 
Lion  on  velc 

4-7,    Clues  to  Success 
Days  needed;  2 
\  0 

1  ERIC 

35  mm  Slide  projector  [ 
Many  magazines  with  plant  | 
and  animal  pictures  } 
Scissors  1 
Butcher  paper  * 
Large  felt  pens  or  crayons  j 
Paste  or  tape  j 

1   Worksheet  4-3 

Collect  rmga 
One  pair  per 
One  piece  p^ 
One  per  stud 
Some  for  ieac 
Review  of  Su 

PLANNING  GUIDE  /^7^\\ 

i^ities  {indicated  in  iXalic^  and  m  ^  in  the.  ma/igin]  must  J 
ad  several  days  or  weeks  in  advance.     Use  this  summary  as 

J  and  preparation  schedule.    All  supplies  needed  are  listed.  BSCS 

upplies  Needed 

Materials  in  Supply  Kit 

Notes  and  Suggestions  to  Teacher 
[ItaJLic^  and  KnAOi^  Indiojcute.  Advance  PKtpoJuition  ViAzctiovU^] 

Pood  Chain  Game  flash  cards 

Six  to  eight  balls  of  different  colors,  one  color  per  team 
One  pair  per  team  (include  some  left-handed  ones) 
One  roll,  Hook  Velcro  may  also  be  used 
One  deck  per  class 

^  Tally sheet  4-2 

For  teacher  use 
For  teacher  use 

Slide  4-4 
Slide  4-5 
Slide  4-6 
Slide  4-7 
Slide  4-8 
isiide  4-9 

Fish  in  pond 
Alligator  in  Everglades 
Elk  in  mountain  meadow 
Buffalo  on  grassland 
Constrictor  in  desert 
Lion  on  veldt 

iWorksheet  4-3 

ERIC 

Collect  magazines  well  in  advance,  several  for  each  student 

One  pair  per  student 

One  piece  per  student 

One  per  student 

Some  for  each  student 

Review  of  Success  / 
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NOTE:  Some  activities  Undicdtzd  in  Hotic^  md  an  0  I 
be  prepared  several  days  or  weeks  in  advamce.  Us 
a  teaching  and  preparation  schedule.    All  suppli€ 


Activity  Number,  Page, 
Tentative  Teaching  Time 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Supply  Kit 


[Ita 


Clues  to  Success 
(continued) 


Slide  4-10 
Slide  4^11 
Slide  4-12 
Slide  4-13 


Question 
Question 
Question 
Question 


PLANNING  GUIDE 

activities  lindicatzd  in  iXatiu  and  an  ^  in  t/ie  ma*ic\in)  must 

repared  several  days  or  weeks  in  advcmce>    Use  this  summary  as 

aching  and  preparation  schedule •    All  supplies  needed  are  listed. 


of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 
[Itaticb  ojid  KnAOi^  Indicatz  Advancz  ?Kzp(VuxZion  VAAnction^) 

1      Materials  in  Supply  Kit 

1  Slide  4-10 
1  Slide  4-11 
{  Slide  4-12 
1  Slide  4-13 

Question  1,   Clues  to  Success 
Question  2,   clues  to  Success 
Question  3,   clues  to  Success 
Question  4,   clues  to  Success 

FRir 

J 
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Plastic  sweater  boxes  with  lids, 
4  approximately  10  X  14  X  5 
inches 

Worksheet  4-0 

Slide  4-0 

Wire,  6  inches  long 
Equal-arm  balance 
'  *Bottle  caps ,  4 
*Pla:3tic  sandwich  bags,  4 

\ (continued  on  next  page) 
*Not  furnished  in  materials  kit 


FOCUS  FOR  THIS  ACTIVITY 


INQUIRY  SKILLS: 

Observing,  Describing,  Comparing,  Speculating 

PROBLEM-SOLVING  SKILLS; 

Experimenting,  Recording  Data 

PRACTICAL  APPLICATION: 

Learning  Gardening  Skills,  Practice  in 
Writing  Skills,  Following  Directions, 
Value  of  Natural  Fertilizers 


Activity  4-0,    Making  Compost 

In  this  activity  students  will  set  up  compost  piles  that 
will  he  used  in  later  activities  (4^10^  ^-ii,  and  4^12) 
to  demonstrate  decavposition  by  microbes.    Since  the 
decomposition  is  a  relatively  slow  process ^  the  compost 
piles  Trust  be  started  at  the  beginning  of  the  unity  so 
they  will  be  ready  to  use  as  fertilized  soil  by 
Activity  4^11. 

Teacher  Preparation; 

!•    This  activity  involves  setting  up  compost  piles, 
watching  them  for  several  weeks,  and  recording 
changes  in  the  compost.    It  will  be  necessary  to 
taGco  time  at  the  beginning  of  your  class  period 
every  week  or  so  to  observe  the  compost  piles. 

2.    Collect  the  necessary  materials  and  have  them  on 
a  table  in  the  classroom. 


:tivity 
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Em  for  several  weeks,  and  recording 
lihe  compost.     It  will  be  necessary  to 
;  the  beginning  of  your  class  period 
ir  so  to  observe  the  compost  piles. 

necessary  materials  and  have  them  on 
:he  classroom. 


ERIC 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


ACTIVITY  4-0.      MAKING  COMPOST 


During  this  activity,  each  student  should: 

— participate  in  setting  up  a  compost  pile 

— speculate  what  will  happen  to  the  garbage  in 

the  compost  pile 
— observe  and  record  changes  in  the  compost  pile 


ACTIVITY 
4-0 


MATERIALS 


*Pieces  of  plastic  approximately 

2X2  inches 
*Pieces  of  glass  approximately 

2X2  inches 
*Other  items  of  students'  choice 
Spotting  soil  or  peat  moss 
*Soil  from  lawn  or  garden 
^Organic  matter  such  as: 

Potato  peelings 

Leaves 

Orange  and  grapefruit  rinds 

Grass  clippings 

Coffee  grounds 

Pieces  of  apple,  banana, 
carrots,  etc. 
*35  itm  Slide  projector 
*4  Large  spoons 

Worksheet  4-0 


*Not  furnished  in  materials  kit 

FRir 


TEACHING  STRATEGIES 


Begin  by  saying: 

TODAY  WE  ARE  GOING  TO  BEGIN  AN  EXPERIMENT  TO 
FIND  OUT  WHAT  HAPPENS  TO  GARBAGE. 

WHAT  WOULD  HAPPEN  TO  YOUR  GARBAGE  IF  IT  WAS 
JUST  LEFT  IN  THE  YARD  AND  NOT  COLLECTED? 


WHERE  WOULD  YOU  PUT  SOMETHING  IF  YOU  WANTED 
IT  TO  ROT  QUICKLY? 

THINGS  CAN  ROT  IN  SOIL,     WHY  DO  YOU  SUPPOSE 
SOIL  MIGHT  BE  A  GOOD  PLACE  FOR  THINGS  TO  ROT? 


Now  introduce  the  term  "compost."    Write  the  term  on  th( 
chalkboard.     Explain  that  a  compost  pile  is  where 
gardeners  put  grass  clippings  and  similar  plant  garbage 
to  rot. 

Distribute  Worksheet  4-0   to  each  student.    Have  student 
name  each  item  that  is  to  be  added  to  the  compost  piles 
(sweater  boxes),  along  with  a  brief  description  of  its 
present  condition,  and  list  these  on  the  chalkboard. 
When  the  list  is  complete,  have  each  student  copy  it  in 
the  space  at  the  bottom  of  the  worksheet. 

Use  soil  from  your  area  in  throe  of  the  boxes.  Potting 
soil  rould  be  used  in  the  fourth  box  as  a  comparison. 
Set  up  the  compost  piles  in  the  manner  illustrated  in 
Diagram  4-0» 

1.    Place  about  one-half  inch  of  soil  in  each  sweater 
box. 


 :  

TEACHING  STRATEGIES 


ng :  . 

ARE  GOING  TO  BEGIN  AN  EXPERIMENT  TO 
WHAT  HAPPENS  TO  GARBAGE. 

LD  HAPPEN  TO  YOUR  GARBAGE  IF  IT  WAS 
T  IN  THE  YARD  AND  NOT  COLLECTED? 


DLD  YOU  PUT  SOMETHING  IF  YOU  WANTED 
r  QUICKLY? 

AN  ROT  IN  SOIL.     WHY  DO  YOU  SUPPOSE 
^T  BE  A  GOOD  PLACE  FOR  THINGS  TO  ROT? 


the  term  "compost."     Write  the  term  on  the 
Explain  that  a  compost  pile  is  where 
grass  .clippings  and  similar  plant  garbage 

rksheet  4-0    to  each  student.     Have  students 
n  that  is  to  be  added  to  the  compost  piles 
s),  along  with  a  brief  description  of  its 
Lion,  and  list  these  on  the  chalkboard. 

is  complete,  have  each  student  copy  it  in 
the  bottom  of  the  worksheet. 

your  area  in  three  of  the  boxes.  Potting 
used  in  the  fourth  box  as  a  comparison, 
npost  piles  in  the  manner  illustrated  in 

5out  one-half  inch  of  soil  in  each  sweater 


-ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


S  tuden ts  should : 


■respond,  "Rot,"  "Get  smelly,"  "Go  icky,"  "Pile 
up,"  etc. 


— guess,   "In  the  ground,"  "Bury  it,"  "Don't  know." 


-speculate  on  why  soil  would  be  a  good  place  for 
things  to  rot  and  give  possible  explanations  such 
as,   "Worms  live  there,"  "It's  dirty,"  "It's 
damp, "  etc. 


MATERIALS 


Diagram  4-0 

FlMtK  tWMlM  tKM 


TEACHING  STRATEGIES 


2«    Add  a  layer  of  organic  matter  on  top  of  the  soil. 
The  organic  layer  should  consist  of  such  things 
as  fruit  peelings,  grass  and  leaves,  potato 
peelings,  etc.    Avoid  adding  large  pieces  since 
they  v;ill  take  longer  to  decompose.     Odor  will 
be  ininimized  if  the  organic  matter  added  consists 
primarily  of  vegetable  remains,  avoiding  animal 
proteins  as  much  as  possible.    The  compost  still 
will  get  smellyl 

3.    Add  another  one-half  inch  layer  of  soil. 

4*    Continue  this  pattern  until  the  boxes  are  about 
two-thirds  full.    Be  sure  that  the  boxes  contain 
about  half  soil  and  half  organic  matter. 

5.     In  the  various  layers  of  organic  matter,  have 
students  place  the  bottle  cap,  plastic  bag, 
piece  of  plastic,  piece  of  glass,  bits  of 
paper,  and  other  similar  items  students  wish 
to  bring  to  class. 

Divide  the  class  into  four  teams  and  proceed  to  set  up 
the  compost  piles.     Work  slowly,  explaining  what  to  do 
at  each  step.    As  each  item  is  put  in  the  box,  help 
focus  attention  by  asking  questions  such  as: 

WHAT  COLOR  IS    (item) ? 

HOW  DOES  THE   (item)  FEEL? 

HOW  DOES  THE    (item)  SMELL? 

Have  at  least  one  student  weigh  a  piece  of  organic 
matter  (orange  peel)  which  will  likely  undergo 
decomposition,  and  an  object  (glass)  which  will  not. 
Use  the  balance  and  weighing  techniques  first  learned 
in  Unit  I  to  weigh  a  piece  of  orange  peel  about  the 
size  of  a  fifty-cent  piece. 


TEACHING  STRATEGIES 


of  organic  matter  on  top  of  the  soil. 

layer  should  consist  of  such  things 
slings,   grass   and.  leaves,  potato 
be.      Avoid  adding  large  pieces  since 
aike   longer  to  decompose.      Odor  will 
i  if  the  organic  matter  added  consists 
:   vegetable   remains,   avoiding  animal 

much  as  possible.      The  compost  still 
Jllyi 

one— half  inch  layer  of  soil. 

ls   pattern  until  the  bpxes  are  about 
full.      Be  sure  that  the  boxes  contain 
soil  and  half  organic  matter. 

>us   layers  of  organic  matter,  have 
Lce   the  bottle   cap,   plastic  bag, 
Lstic,  piece  of  glass,  bits  of 
>ther  similar  items   students  wish 
class. 

nto   four  teams   and  proceed  to  set  up 
Work  slowly,    explaining  what  to  do 
each   item  is  put  dLn  the  box,  help^ 
asking  questions   such  as : 

(item)  ? 

(item)  FEEL? 

(item)  SMELL? 

student  weigh   a  piece  of  organic 
1)    which  will   likely  undergo 

an  object    (glass)    which  will  not. 
d  weighing  techniques  first  learned 

i       4J    s  of  orange  peel  about  the 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— respond  appropriately. 
— respond  appropriately. 
 respond  appropriately. 


MATERIALS 


TEACHING  STRATEGIES 


Attach  a  piece  of  wire  to  the  peel  so  the  wire  sticks 
out  of  the  compost  to  mark  the  peel's  location. 
Similarly,  weigh  and  attach  a  wire  to  a  piece  of 
(glass).     Record  the  initial  weights,    Reweigh  them 
every  few  weeks  and  compare  any  changes  in  weight. 

When  all  the  contents  have  been  added  and  mixed  well, 
sprinkle  enough  water  into  the  mixture  to  make  the 
contents  damp,  but  not  muddy.     Continue  to  add  moisture 
to  the  boxes  as  needed  periodically.    After  the  contents 
are  in  the  boxes,  place  a  lid  on  each  box  and  store 
them  in  a  dark,  warm  place  in  your  room.     You  can  store 
the  boxes  in  another  place  if  they  are  too  offensive  for 
your  room.     If  you  live  in  a  warm  area,  they  can  be 
stored  and/or  opened  out-of-doors.     Use  your  discretion 
here. 

To  terminate  this  set-up  portion  of  the  activity,  ask 
students  to  make  some  predictions  about  what  is  going  tc 
happen  by  asking: 

DO  YOU  SUPPOSE  THIS  PILE  OF  STUFF  IS  GOING  TO 
CHANGE?  HOW? 


WHAT  DO  YOU  THINK  WILL  HAPPEN  TO  THE  (item)? 


Repeat  this  question  for  all  the  objects  you  have 
placed  in  the  compost  pile. 


A 


! 


TEACHING  STRATEGIES 


of  wire  to  the  peel  so  the  wire  sticks 
npost  to-iTiark  the  peel's  location. 
Igh  and  attach  a  wire  to  a  piece  of 
:>rd  the  initial  weights.     Reweigh  them 
s  and  compare  any  changes  in  weight. 

ontents  have  been  added  and  mixed  well, 
jh  water  into  the  mixture  to  make  the 

but  not  muddy.     Continue  to  add  moisture 
IS  needed  periodically.     After  the  contents 
ces,  place  a  lid  on  each  box  and  store 
,  warm  place  in  your  room.     You  can -store 
mother  place  if  they  are  too  offensive  for 

you  live  in  a  warm  area,  they  can  be 
opened  out-of-doors.     Use  your  discretion 


:his  set-up  portion  of  the  actiyity,  ask 
ike  some  predictions  about  what  is  going  to 
ng: 

JPPOSE  THIS  PILE  OF  STUFF  IS  GOING  TO  " 
HOW? 


OU  THINK  WILL  HAPPEN  TO  THE  (item)? 


cstion  for  all  the  objects  you  have 
compost  pile. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


-make  their  predictions  of  expected  changes  in 
the  compost.. 

-make  their  predictions  of  expected  changes  in 
a  specific  item. 


-make  predictions  for  all  the  objects  in  the 
compost  piles. 


ACCEPT  ALL 
ANSWERS 


MATERIALS 


TEACHING  STRATEGIES 


Attach  a  piece  of  wire  to  the  peel  so  the  wire  sticks 
out  of  the  compost  to  mark  the  peel's  location. 
Similarly,  weigh  and  attach  a  wire  to  a  piece  of 
(glass) •    Record  the  initial  weights,    Reweigh  them 
every  few  weeks  and  compare  any  changes  in  weight. 

When  all  the  contents  have  been  added  and  mixed  well* 
sprinkle  enough  water  into  the  mixture  to  make  the 
contents  damp,  but  not  muddy.     Continue  to  add  moisture 
to  the  boxes  as  needed  periodically •    After  the  contents 
are  in  the  boxes #  place  a  lid  on  each  box  and  store 
them  in  a  dark,  warm  place  in  your  room.    You  can  store 
the  boxes  in  another  place  if  they  are  too  offensive  for 
your  room.     If  you  live  in  a  wana  area,  they  can  be 
stored  and/or  opened  out-of-doors.     Use  your  discretion 
he  re , 

To  terminate  this  set-up  portion  of  the  activity,  ask 
students  to  make  some  predictions  about  what  is  going  to 
happen  by  asking: 

DO  YOU  SUPPOSE  THIS  PILE  OP  STUFF  IS  GOING  TO 
CHANGE?  HOW? 

WHAT  DO  you  THINK  WILL  HAPPEN  TO  THE   (item)  ? 


Repeat  this  question  for  all  the  objects  you  have 
placed  in  the  compost  pile. 


mm 


TEACHING  STRATEGIES 


:e  of  wire  to  the  peel  so  the  wire  sticks 
•mpost  to  mark  the  peel's  location. 

Bigh  and  attach  a  wire  i  o  a  p-iece  of 
lord  the  initial  weights,    Reweigh  them 

|ks  cuid  compare  any  changes  in  weight. 

contents  have  been  added  and  mixed  well^ 
igh  water  into  the  mixture  to  make  the 
,  but  not  muddy.     Continue  to  add  moisture 
as  needed  periodically.    After  the  contents 
)xes ,  place  a  lid  on  each  box  and  store 
ik,  warm  place  in  your  room.     You  can  store 
another  place  if  they  are  too  offensive  for 
[f  you  live  in  a  warm  area,  they  can  be 
opened  out-of-doors.     Use  your  discretion 


this  set-up  portion  of  the  activity,  ask 
lake  some  predictions  about  what  is  going  to 


uppose  this  pile  op  stuff  is  going  to 
;  {how? 


you  THINK  WILL  HAPPEN  TO  THE  (item)? 


question  for  all  the  objects  you  have 
compost  pil  "^^ 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


-mak0  their  predictions  of  expected  changes  in 
the : compost, 

-make  their  predictions  of  expected  changes  in 
a  specific  item. 


-make  predictions  for  all  the  objects  in  the 
compost  piles. 


kmc 


TEACHING  STRATEGIES 


Project  Slide  4-0  (Worksheet  4-0  )  and  explain  how  the 
worksheet  will  be  used  to  record  any  changes  in  the 
compost  from  day  to  day.    Take  about  five  minutes  at 
the  beginning  of  your  class  period  once  every  week  to 
stir  up  the  compost  and  allow  students  to  observe  it. 
They  should  observe  changes  in  color,  texture,  size, 
and  odor  of  all  the  things  added  to  the  soil.  Assist 
students  in  finding  words  to  describe  what  they  see, 
but  do  not  tell  them  what  is  happening.     Help  them  to 
express  their  observations  by  writing  on  the  chalkboard 
the  descriptive  terms  they  suggest  or  others  they  may 
need.     Keep  the  list  brief  and  concise,  eliminating 
similar  or  inappropriate  terms.  .  Once  the  description 
for  that  day  has  been  agreed  on,  have  the  students  copy 
the  description  on  their  worksheets. 

Certain  components  in  the  compost  piles  will  change 
noticeably  between  observations,  and  others  will 
change  very  little.    Individual  pieces  of  organic 
mater:: al  will  eventually  lose  their  identity.  These 
changes  will  be  noted  and  discussed  further  by  students 
in  Activities  4-10,  4-11,  and  4-12.    Over  the  observa- 
tion period,  work  with  your  students'  ability  to 
observe,  remember,  compare,  and  record  their  findings. 


TEACHING  STRATEGIES 


I  (Worksheet  4-0  )  and  explain  how  the 

used  to  record  any  changes  in  the 
to  day.    Take  about  five  minutes  at 
your  class  period  once  every  week  to 
st  and  allow  students  to  observe  it, 
ve  changes  in  color,  texture,  size, 
he  things  added  to  the  soil.  Assist 
ng  words  to  describe  what  they  see, 
hem  what  is  happening.     Help  them  to 
ervations  by  writing  on  the  chalkboard 
erms  they  suggest  or  others  they  may 
ist  brief  and  concise,  eliminating 
Dpriate  terms.    Once  the  description 
oeen  agreed  on,  have  the  students  copy 
1  their  worksheets. 

B  in  the  compost  piles  will  change 
n  observations,  and  others  will 
e.     Individual  pieces  of  organic 
t\tually  lose  their  identity.  These 
Dted  and  discussed  further  by  students 
3,  4-11,  and  4-12.    Over  the  observa- 
with  your  students'  ability  to 
;  compare,  and  record  their  findings. 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-0 


Upon  completion  of  this  activity,  each  student 
should,  as  a  miminwi: 

— have  participated  in  making  a  compost  pile 
— haoe  written  weekly  observations  of  the  compost 
on  Worksheet  4-0  • 
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e  and  my  * 
Environment 


FOCUS  FOR  THIS 

ACTIVITY 

CONTENT: 

Unit 

Goals  for  the  Student: 

of  energy  through  the  living  world.  ' 

5«    Comprehend  the  role  of  man  as  an 

m^egrax  par^  or  nauuxe  nou  aparu 

from  nature • 

Core 

A  Objectives  for  the  Student: 

1,    Reconstruct  the  transfer  of  energy. 

systems. 

2  m     Recognize  the  existence  and  importance 

of  interrelationships  between  plants 

cuiu  oxmiicLXo  ao  cL  jucsLULu  OX  6aL>xn^ 

and  being  eaten. 

ENVIBONMENTAL  THEME: 

Interrelationships  of  Environmental  Components, 

Flow 

of  Energy 

INQUIRY  SKILLS: 

Identifying,  Associating 

PROBLEM-SOLVING  SKILLS: 

Discussion  and  Treatment  of  Group  Data, 

Explaining,  Defending,  Answering  Why  Questions 

PRACTICAL 

APPLICATION: 

Working  in  Groups,  Following  Directions 
• 

dais  for  the  Student; 

*     Develop  an  understsmding  of  the  flow 
of  energy  through  the  living  world. 


:tivity 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
m  ENVIRONMENT 


BSCS 


Con^rehend  tlie  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature  ♦ 


CORE  A. 


ENERGY  AND 
MATERIAL  TRANSFER 


ACTIVITY  4-1 


THE  FOOD  CHAIN 
GAME  REVISITED 


Objectives  for  the  Student: 


^    Reconstruct  the  transfer  of  energy, 
food,  gmd  water  through  environmental 
systems. 

Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 
cmd  being  eaten. 

iL  THEME: 

ilationships  of  Environmental  Components, 
!  Energy 

fying.  Associating 
XUG  SKILLS: 

ion  and  Treatment  of  Group  Data, 

ing.  Defending,  Answering  Why  Questions 

PLICATION : 
in  Groups,  Following  Directions 


msc. 


MATERIALS 


2  Decks  of  plant  and  animal 

flash  cards 
4  Decks  of  Food  Chain  Game 

ccirds 
Worksheet  4-1 
Slide  4-1 
Slide  4-2 

35  mm  Slide  projector 


t  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  4-l>    The  Food  Chain  Game  Revisited 

This  activity  will  give  the  students  cm  opportunity  to 
review  the  conaepts  associated  with  building  food 
chains.    Students  will  build  food  chains  and  trace 
energy  flow  along  the  chain.    Emphasis  will  be  placed 
on  the  concept  that  all  food  for  animals  (including 
man)  comes  from  plants. 

Teacher  Preparation; 

1.  Have  available  ample  table  space  for  four  groups 
to  play  the  card  game. 

2.  This  activity,  because  of  its  length,  is  divided 
into  Part  I  and  Part  II.    The  first  part  intro- 
duces the  concept  of  food  chains,  stressing  that 
they  end  in  a  plant.    The  second  part  of  the 
activity  consists  of  a  game  that  gives  the 
students  an  opport\anity  to  build  food  chains. 

Some  students  may  remember  this  game  from  their  exper- 
ience with  it  in  Unit  III.     Capitaliise  on  the  awareness 
of  such  students  by  placing  one  of  them  in  each  group 
of  students  taking  part  in  this  activity.    They  may 
act  as  catalysts  in  initiating  discussion.    Ask  the 
experienced  students,  also,  to  teach  new  students. 

Part  I. 

Hold  up  the  deck  of  flash  cards  and  say: 

HOW  MANY  OF  YOU  REMEMBER  PLAYING  THIS  SCIENCE 
GAME? 

WHAT  DID  WE  LEARN  FROM  THE  GAME? 


TEACHING  STRATEGIES 


*    The  Food  Chain  Game  Revisited 

f  will  give  the  students  an  opportimity  to 
7noepts  associated  with  building  food 
tents  will  build  food  chains  and  trace 

Elong  the  chain.    Emphasis  will  be  placed 
t  that  all  food  for*  animals  (including 
^owi  plants. 

iration: 


railable  ample  table  space  for  four  groups 
^  the  card  game. 

itivity,  because  of  its  length,  is  divided 
Lrt  I  and  Part  II.     The  first  part  intro- 
;he  concept  of  food  chains,  stressing  that 
id  in  a  plant.    The  second  part  of  the 
:y  consists  of  a  game  that  gives  the 
s  an  opportunity  to  build  food  chains. 

\  may  remember  this  game  from  their  exper- 
;  in  Unit  III.    Capitalize  on  the  awareness 
nts  by  placing  one  of  them  in  each  group 
.aking  part  in  this  activity.    They  may 
sts  in  initiating  discussion.    Ask  the 
tudents,  also,  to  teach  new  students. 


eck  of  flash  cards  and  say: 

i  OF  YOU  REMEMBER  PLAYING  THIS  SCIENCE 


WE  LEARN  FROM  THE  GAME? 


ANTICIPATED  STUDENT  BEHAVIORS 


Duping  this  activity^  each  student  should: 

— successfully  play  the  Food  Chain  Game 
— defend  a  food  chain  sequence 
— complete  Worksheet  4-1. 


students  should: 


— indicate  whether  or  not  they  recall  the  game. 

—  recall  the  game  and  respond: 

"We  learned  what  a  food  chain  is." 

"A  food  chain  is  some  animals  that  eat  other 

animals." 

"All  food  in  a  food  chain  starts  with  plants." 
"We  learned  who  ate  who«" 


MATERIALS 


ERLC 


TEACHING  STRATEGIES 


To  reinforce  this  idea,  continue  by  saying: 

ONE  THING  WE  DID  IN  THIS  GAME  WAS  DECIDE  WHAT 
ANIMALS  EAT,       . . 

(Student's  name) ,  FIND  THE. CARD  THAT  PICTURES 
A  HAWK. 

Select  a  student  to  fasten  the  card  to  the  chalkboard 
with  tape,  or  set  the  card  on  the  left  side  of  the  chalk 
tray. 

(Student's  name)  ,  FIND  A  CARD  THAT  PICTURES 
WHAT  THE. HAWK  MIGHT  EAT. 


Say: 

HAWKS  EAT  AND  OTHER  THINGS. 


Have  the  student  fasten  or  set  up  the  picture  to  the 
right  of  the  hawk. 

(Student's  name) ,  DRAW  AN  ARROW  FROM  THE  HAWK 
TO  THE  TO  SHOW  THAT  A -HAWK  EATS  A 


Continue  to  build  a  food  chain  by  saying: 
NOW  WHAT  DO  YOU  THINK   (prey)  EAT? 


The  hawk,  since  it  eats  another  animal,  is  called  a 
predator.    Any  animal  eaten  by  another  is  referred  to 
as  the  prey.     Do  not  expect  students  to  use  these 
terms  if  they  are  not  familiar  with  them. 


TEACHING  STRATEGIES 


idea,  continue  by  saying: 

DID  IN  THIS  GAME  WAS  DECIDE  WHAT 


ime),  FIND  THE  CARD  THAT  PICTURES 


bo  fasten  the  card  to  the  chalkboard 
the  card  on  the  left  side  of  the  chalk 


one) ,  FIND  A  CARD  THAT  PICTURES 
C  MIGHT  EAT. 


AND  OTHER  THINGS. 


casten  or  set  up  the  picture  to  the 


line)  ,  DRAW  AN  ARROW  FROM  THE  HAWK 
TO  SHOW  THAT  A  HAWK  EATS  A 


a  food  chain  by  saying: 
rOU  THINK  (prey)  EAT? 


:  eats  another  animal,  is  called  a 
,mal  eaten  by  another  is.  referred  to 
LOt  expect  students  to  use  these 
not  familiar  with  them. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


ACTIVITY 
4-1 


--select  the  hawk  card. 


-select  a  card  depicting  a  frog,  snake,  chicken, 
mouse,  rabbit,  or  bird. 


—  draw  an  arrow  pointing  from  the  hawk  to.  the  prey. 


-select  appropriate  food. of  the  prey,  place  it 
to  thG  right  of  the  first  two  cards,  and  draw 
an  arrow  between  the  two* 
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TEACHING  STRATEGIES 


On  the  back  of  each  flash  card  is  listed  the  food 
normally  eaten  by  the  animal.     Certain  animals,  of 
course,  may  on  occasion  eat  food  other  than  listed. 
If  this  issue  arises,  simply  explain  that  exceptions 
in  the  listed  eating  habits  may  occur,  but  for  purposes 
of  the  game  only  the  listed  foods  will  be  used. 

Continue  xmtil  you  have  completed  a  logical  food 
chain  down  to  the  plant  source.     Some  possible 
examples  follow: 

HAWK  --  SNAKE  ^  MOUSE  GRASSHOPPER  —  GRASS 

HAWK  MOUSE— *  GRAIN 

HAWK          FROG  — ►  MOSQUITO  — *  MAN  COW   GRASS 

HAWK  SONG  BIRD          WORM  LEAF 

Project  Slide  4-1  and  say; 

NOTICE  THAT  WE  HAVE  SEVERAL  ANIMALS  THAT  EAT 
OTHER  ANijyiALS  FOR  FOOD.      SINCE  EACH  EATS  THE 
ONE  NEXT  TO   IT  WE  CAN  THINK  OF  THEM  AS  BEING  " 
LINKED  TOGETHER. 

Point  to  the  hawk  and  frog  and  say: 

WHY  IS  THE  HAWK  LINKED  TO  THE  FROG? 

If  the  desired  response  is  not  given,  ask: 

WHAT  DO  HAWKS  EAT? 

Point  to  the  mosquito  and  say: 

WHAT  IS  THE  FROG  LINKED  TO?, 


WHY? 


TEACHING  STRATEGIES 


i  each  flash  card  is  listed  the  food 
h  by  the  animal.     Certain  animals,  of 
h  occasion  eat  food  other  than  listed. 
j^;arises,  simply  explain  that  exceptions 
[eating  habits  may  occur,  but  for  purposes 
nly  the  listed  foods  will  be  used, 

1  you  have  completed  a  logical  food 
I  the  plant  source.     Some  possible 
Dw: 

\KE  ^  MOUSE  GRASSHOPPER  GRASS 

toUSE  ►  GRAIN 

PROG  MOSQUITO  ^  MAN  ^  COW  GRASS 

;pNG  BIRD  —  WORM   LEAF 

4-1  and  say: 

^AT:  WE  HAVE  SEVERAL  ANIMALS  THAT  EAT 
ImAl's  FOR  FOOD.      SINCE  EACH  EATS  THE 
TO  'IT  WE  CAN  THINK  OF  THEM  AS  BEING 
5GETHER. 


2^- 


iawki  and  frog  and  say: 

iI2:?HAWK  LINKED  TO  THE  FRDG? 
ine  ;^idesrred  response  is  not  given^  ask: 
^iX)  HAWKS  EAT? 

Mi 

tidsquito  and  say: 

JHEhiFROG  LINKED  TO? 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


—respond,  "For  food," 

—respond,  "Frogs,"  "Snakes,"  "Mice." 

— respond,  "Mosquito. " 

— reply,  "Because  it  likes  them,"  "It  eats  bugs," 
"For  food." 


MATERIALS 


TEACHING  STRATEGIES 


Continue  in  a  similar  manner  on  down  the  food  chain  to 
the  grass.    Then  say: 

SINCE  EACH  IS  LINKED  TO  THE  NEXT  BECAUSE  OF 
WHAT  IT  EATS,  WE  CALL  THIS  A  FOOD  CHAIN. 

Continue  by  saying: 

WHY  DO  ANIMALS  NEED  FOOD? 

WHY  DO  YOU  NEED  FOOD? 

WHAT  IS  STORED  IN  FOOD  THAT  HELPS  ANIMALS  TO 
DO  THINGS  AND  TO  .  GROW? 


If  students*  responses  include  such  things 
as  sugar  or  starch,  and  energy  is  not 
mentioned,  then  ask: 

WHAT  IS  STORED  IN  THE  SUGAR  OR  STARCH 
THAT  IS  NEEDED  FOR  GROWING  AND  DOING 
THINGS? 


Point  to  the  chain  on  Slide  4-1,  and  say: 

LET'S  THINK  OF  ENERGY  THAT  COMES  FROM  FOOD, 
STARTING  WITH  THE  PLANT,  TRACE  ENERGY  ALONG 
THE  FOOD  CHAIN, 


As  the  student  does  the  tracing,  say: 

ENERGY  FROM  THE  GRASS  PASSES  TO  THE  COW  AS 
THE  COW  EATS  AND  DIGESTS  THE  GRASS.     THE  COW 
USES  SOME  OF  IT  TO  LIVE  AND  GROW  AND  STORES 
SOME  OF  IT  IN  ITS  FAT  AND  MUSCLES.  ENERGY 
PASSES  FROM  THE  COW  TO  THE  MAN  AS  HE  EATS  THE 


m 
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Qilar  manner  on  down  the  food  chain  to 
say ; 

[S  LINKED  TO  THE  NEXT  BECAUSE  OF 
),  WE  CALL  THIS  A  FOOD  CHAIN. 

LLS  NEED  FOOD? 


lEED  FOOD? 

lED  IN  FOOD  THAT  HELPS  ANIMALS  TO 
ID  TO  GROW? 


ents'  responses  include  such  things 
[r  or  starch,  and  energy  is  not 
led,  then  ask: 

STORED  IN  THE  SUGAR  OR  STARCH 
;  NEEDED  FOR  GROWING  AND  DOING 

n  on  Slide  4-1,  and  say; 

OF  ENERGY  THAT  COMES  FROM  FOOD. 
H  THE  PLANT,  TRACE  ENERGY  ALONG 

es  the  tracing,  say; 

iTHE  GRASS  PASSES  TO  THE  COW  AS 
■'and  DIGESTS  THE  GRASS.     THE  COW 
i'lT  i-O  LIVE  AND  GROW  AND  STORES 
N  ITS  FAT  AND  MUSCLES.  ENERGY 
jpt^  TO  THE  MAN  AS  HE  EATS  THE 

jERJC  


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should; 


— respond,  "To  grow,"  "To  live,"  "So  they  won't  be 
hungry." 

— respond,  "The  same  thing,"  "To  grow,"  "To  11  ve," 

— recall  activities  in  Unit  III  and  respond, 
"Energy." 


— respond,  "Energy, " 


— point  to  the  plant  and  then  to  each  succeeding 
cmimal  in  the  chain* 


MATERIALS 
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HAMBURGER.     THtH  IT  GOES  FROM  THE  MAN  TO  THE 
MOSQUITO  AS  THE  MOSQUITO  SUCKS  BLOOD  FROM  THE 
MAN.. .ETC. 

WHERE  DID  THE  HAWK'S  ENERGY  FIRST  COME  FROM? 

If  students  have  difficulty  answering 
this  question,  trace  the  chain  in 
reverse  order  by  saying: 

THE  HAWK  GOT  ITS  ENERGY  FROM  THE  FROG, 
WHO  GOT  ITS  ENERGY  FROM  THE  MOSQUITO, 
WHO  GOT  ITS  ENERGY  FROM  THE  MAN... ETC. 

Build  one  or  two  more  chains  with  the  entire  class. 
Then  divide  the  class  into  two  groups  and  distribute 
one  set  of  flash  cards  to  each  group.    Have  the  groups 
build  chains  until  you  feel  that  the  students  have 
fully  grasped  the  idea  of  the  chaining  of  foods  and 
food  energy. 

When  students  are  building  chains,  ask  them  to  begin 
with  man  and  use  the  cards  to  build  chains  of  things 
he  eats.  Have  them  temporarily  put  the  cards  on  the 
floor,  against  the  wall,  or  on  a  table. 


Have  the  groups  display  their  chains  from  left  to 
right  on  the  chalk  tray.     You  may  wish  to  encourage 
competition  by  asking  which  group  can  build  the 
longest  chain.    Then  follow  with  discussion,  questions, 
and  answers. 

Say: 

THERE  ARE  MANY  FOOD  CHAINS  WHERE  ANIMALS  EAT 
OTHER  LIVING  THINGS  FOR  FOOD.     THE  ANIMAL 


m: 


I      TEACHING  STRATEGIES 


THEN  IT  GOES  PROM  THE  MAN  TO  THE 
■  AS  THE  MOSQUITO  SUCKS  BliOOD  FROM  THE 


)  THE  HAWK'S  ENERGY  FIRST  COME  FROM? 

Students  have  difficulty  answering 

question,  trace  the  chain  in 
srse  order  by  saying: 

HAWK  GOT  ITS  ENERGY  FROM  THE  FROG, 
GOT  ITS  ENERGY  FROM  THE  MOSQUITO, 
GOT  ITS  ENERGY  FROM  THE  MAN... ETC. 

;wo  more  chains  with  the  entire  class, 
ie  class  into  two  groups  and  distribute 
tsh  cards  to  each  group.     Have  the  groups 
intil  you  feel  that  the  students  have 
the  idea  of  the  chaining  of  foods  and 


are  building  chains,  ask  them  to  begin 
se  the  cards  to  build  chains  of  things 
them  temporarily  put  the  cards  on  the 
the  wall,  or  on  a  table. 


■s  display  thexr  chains  from  left  to 
lhalk  tray.    You  may  wish  to  encourage 
tp'asking  which  group  can  build  the 

Then  follow  with  discussion,  questions, 


MANY  FOOD  CHAINS  WHERE  ANIMALS  EAT 
iiNG  THINGS  FOR  FOOD.     THE  ANIMAL 


eric; 


ANTICIPATED  STUDENT  BEHAVIORS 


Stxjdents  should: 


— reply,  ''The  grass  that  the  cow  ate," 


— will  build  such  examples  as: 

MAN  CHICKEN  —  GRASSHOPPER 

MAN  — COW  — CORN. 


GRASS 


MATERIALS 


Slide  4-2,  Worksheet  4-1 


TEACHING  STikATEGIES 


LINKS  ARE  NOT  ALWAYS  THE  SAME,  BUT  ALL  CHAINS 
DO  HAVE  ONE  THING  THAT  IS  THE  SAME.     WHAT  IS 
THE  SAME? 


If  students  fail  to  see  that:  each  chain 
ends  with  a  plant,  ask: 

LOOK  AT  THE  END  OP  EACH  CHAIN.  (Point 
to  the  right  side.)    WHAT  IS  THE  SAME 
ABOUT  EACH  OF  THESE  LIVING  THINGS? 

Say  : 

IF  WE  WERE  TO  BUILD  MORE  FOOD  CHAINS, 
WHAT  WOULD  WE  EXPECT  TO  FIND  AT  THE 
END  OF  THE  CHAIN? 

McUce  sure  this  concept  is  clear  before  proceeding. 


CLUESlT^ 


Clues  to  Success  ; 

Place  "randomly  on  the  chalk  tray  the  fallowing  cards, 
which  represent  correct  responses  to  the  blanks  on  the 
worksheet:     snake    grass    grain    chicken    insect  worms. 

Distribute  Workshaet  4-1  and  project  Slide  4-2.  Point 
to  the  cards  and  the  blanks  and  say: 

THESE  PICTURES  SHOW  THE  MISSING  LINKS  -ON  YOUR 
WORKSHEET.     THE  WORDS  ON  THE  CARDS  ARE  TO  BE 
WRITTEN   IN  THE  BLANK  SPACES.     SEE   IF  YOU  CAN 
FILL  IN  THE  BLANKS  WITH  THE  RIGHT  WORD. 


TEACHING  STRATEGIES 


P  ALWAYS  THE  SAME,  BUT  ALL  CHAINS 
PHING  THAT  IS  THE  SAME.     WHAT  IS 


mts  fail  to  see  that  each  chain 
th  a  plemt,  ask: 

THE  END  OF  EACH  CHAIN.  (Point 
right  side.)     WHAT  is  THE  SAME 
^CH  OF  THESE  LIVING  THINGS? 


IBE  TO  BUILD  MORE  FOOD  CHAINS, 
JLD  WE  EXPECT  TO  FIND  AT  THE 
PHE  CHAIN? 

kcept  is  clear  before  proceeding. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-1 


students  should: 


— respond,  "All  begin  with  an  animal/'  "Linked 
together,"  "I  don't  know,"  "All  end  in  a  plant." 


— respond,  "All  are  plants." 


—recall,  "Plants." 


CLUES 


SUCCESS 


vthe  chalk  tray  the  following  cards, 
i^rect  responses  to  the  blanks  on  the 
I, .grass    grain    chicken    insect    worms « 

fet  4-1  and  project  Slide  4-2.  Point 
,e  blanks  and  say: 

SHOW  THE  MISSING  LINKS  ON  YOUR 
iE  WORDS  ON  THE  CARDS  ARE  TO  BE 
BLANK  SPACES.     SEE  IF  YOU  CAN 
^KTv^  "ITH  THE  RIGHT  WORD. 


ERIC 
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TEACHING  STRATEGIES 


WRITE  THE  NAME  OF  THE  LINK  IN  THE  PROPER  SPACE. 


WHEN  YOU  HAVE  FILLED  IN  THE  BLANKS  IN  THE  FIRST 
THREE  QUESTIONS,  WRITE  TWO  WORDS  IN  THE  BLANKS 
TO  COMPLETE  QUESTION  FOUR. 

Ask  students  to  put  their  names  on  the  worksheets  and 
collect  them  to  look  at  later.     Now  write  the  first 
chain  on  the  chalkboard  and  ask  different  students  to 
tell  (and  defend)  what  could  go  in  the  blanks.     Do  this 
for  the  second  and  third  chains.    Remember  there  are 
several  answers  possible  for  each.     Encourage  discussion. 
Praise  all  good  ideas.     Return  worksheets  after  results 
are  recorded  on  Tallysheet  4-1.     Save  Tallysheet  4-1  for  \ 
recording  the  resxilts  of  Activity  4-2. 

After  class,  review  the  worksheets  and  record  the 
results  in  the  Student  Record  of  Progress. 

Items  1,  2,  and  3  assess  the  student's  understanding  of  f; 
the  dependence  of  living  things  on  each  other  in  a  food  i 
chain.     This  understanding  includes  the  concept  that  all 
food  chains  end  with  plants.     In  the  Understanding 
Section  of  the  Student  Record  of  Progress,  circle  YES 
if  all  responses  are  acceptable.    Circle  NO  if  any  of 
the  food  chains  are  incorrect  and  give  these  particular  ; 
students  encouragement  and  support  when  they  play  the 
Food  Chain  Game.    Additional  opportunity  is  provided  in 
Activity  4-2  for  mastering  this  concept.  ■   i^^s 


3  NAME  OF  THE  LINK  IN  THE  PROPER  SPACE, 


TEACHING  STRATEGIES 


HAVE  FILLED  IN  THE  BLANKS  IN  THE  FIRST 
SSTIONS,   WRITE  TWO  WORDS  IN  THE  BLANKS 
ilTE  QUESTION  FOUR. 

:o  put  their  names  on  the  worksheets  and 
:o  look  at  later.     Now  write  the  first 
ihalkboard  and  ask  different  students  to 
snd)  what  could  go  in  the  blanks •     Do  this 

and  third  chains.     Remember  there  are 
s  possible  for  each.     Encourage  discussion, 
d  ideas.     Return  worksheets  after  results 
>n  Tally sheet  4-1.     Save  Tallysheet  4-1  for 
results  of  Activity  4-2, 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 

— study  the  choices  in  the  chalk  tray  and  write 
in  an  appropriate  link  in  the  blanks  on  the 
worksheet.    Correct  answers  for  each  chain  are: 

1.  HAWK — SNAKE  ►  MOUSE  ^  GRASS  or  GRAIN 

2.  MAN— ^  COW  ^  GRASS  or  GRAIN 

3.  LION  ►  CHICKEN— INSECTS  or  WORMS GRASS 

4.  These  are  all  called  FOOD  CHAINS. 


;  .-%HAVE  YOU 
^  INVOLVED 
ALL 
STUDENTS? 


e view  the  worksheets  and  record  the 
Student  Record  of  Progress/ 

d  3  assess  the  student's  understanding  of 
of  living  things  on  each  other  in  a  food 
riderstanding  includes  the  concept  that  all 
d 'with  plants.     In  the  Understanding 

Student  Record  of  Progress ^  circle  YES  . 
es  are  acceptable.     Circle  NO  if  any  of 
s  are  incorrect  and  give  these  particular 
iraqement  and  support  when  they  play  the 
€j^l^^^iitional  opportunity  is  provided  in 
cbl\X.v>.erinq-  this  concept.   ' 


MATERIALS 
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Part 

II  •    The  Next  Day. 

TODAY  V3E  ARE  GOING  TO  PLAY  THE  FOOD  CHAIN  GAME. 

Prepare  the  students  to  play  by  dividing  the  class 

into 

groups  of  three  or  foux.    Distribute  a  deck  of 

Food 

Chain  Game  cards  to  each  group.    Allow  time  for 

them 

to  examine  the  cards. 

Say ; 

IN  THIS  GAME  WE  ARE  GOING  TO  BUILD  POOD  CHAINS. 

YOU  WlIJi  DO  THIS  BY  USING  THE  LIVING  THINGS 

PICTURED  ON  THE  CARDS.     THIS  GAME  IS  SIMILAR 

TO  THE  RUMMY  GAME  YOU  PLAYED  BEFORE,  I'LL 

EXPLAIN  THE  KULES  AS  I  PLAY  THE  GAME  WITH  TWO 

OF  YOU  SO  YOU  WILL  KNOW  HOW  TO  PLAY  IT, 

1.     SHUFFLE  THE  DECK  AND  DEAL  FOUR  CARDS  TO 

EACH  PLAYER, 

2.     PLACE  THE  REST  OF  THE  CARDS  FACE  DOWN  IN 

THE  MIDDLE  OF  THE  TABLE  AND  TURN  THE  TOP 

CARD  FACE  UP.  (Demonstrate.) 

3,     LOOK  AT  THE  CARDS   IN  YOUR  HAND  TO  SEE  IF 

ANY  OF  YOUR  CARDS  FORM  A  FOOD  CHAIN,  (Show 

your  cards  to  demonstrate,)  REME^IBER, 

CHAINS  MUST  BE  COMPLETE  ~  THEY  MUST  BEGIN 

WITH  AN  ANIMAL  AND  END  WITH  A  PufiNT, 

4.     THE  PLAYER  TO  MY  LEFT  WILL  PLAY  FIRST. 

BEFORE  YOU  LAY  ANY  CARDS  DOWN,  DRAW 

EITHER  THE  TOP  CARD  FROM  THE  FACE-DOWN 

PILE  OR  THE  TOP  CARD  FROM  THE  FACE-UP 

PILE, 

i, 


|TEACHING  STRATEGIES 


xt  Day* 

B  GOING  TO  PLAY  THE  FOOD  CHAIN  GAME. 

Bnts  to  play  by  dividing  the  class 
hree  or  four*    Distribute  a  deck  of 
cards  to  each  group.    Allow  time  for 
Ibhe  cards. 


S  WE  AKE  GOING  TO  BUILD  FOOD  CHAINS. 
iTHIS  BY  USING  THE  LIVING  THINGS 
[THE  CAKDS.     THIS  GAME  IS  SIMILAR 
f  GAME  YOU  PLAYED  BEFORE.  I'LL 
i  RULES  AS  I  PLAY  THE  GAME  WITH  TWO 
)U  WILL  KNOW  HOW  TO  PLAY  IT. 

THE  DECK  AND  DEAL  FOUR  CARDS  TO 
IYER. 

IE  REST  OF  THE  CARDS  FACE  DOWN  IN 
>LE  OF  THE  TABLE  AND  TURN  THE  TOP 
'E  UP.  (Demohistrate.) 

]tHE  CARDS  IN  YOUR  HAND  TO  SEE  IF 
bUR  CARDS  FORM  A  FOOD  CHAIN .  (Show 
|(ds  to  demonstrate.)  REME14BER, 
EUST  BE  COMPLETE  —  THEY  MUST  BEGIN 
ANIMAL  AND  END  WITH  A  PLANT. 

ER  TO  MY  LEFT  WILL  PLAY  FIRST. 
PU  LAY  ANY  CARDS  DOWN,  DRAW 
HE  TOP  CARD  FROM  THE  FACE-DOWN 
THE  TOP  CARD  FROM  THE  FACE-UP 


LERJC. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should; 


— examine  the  decks  to  become  accjuainted  with 
individual  cards . 


TEACHING  STRATEGIES 


5,  IF  YOU  HAVE  ONE  OR  MORE  FOOD  CHAINS  IN 
YOUR  HAND,  LAY  THE  CARDS  FACE  UP  ON  THE 
TABLE  IN  THE  CORRECT  ORDER,  TELLING  WHO 
EATS  WHOM  AS  YOU  DO  SO,     LAY  THE  CARDS 
DOWN  SO  THEY  FORM  A  CHAIN  FROM  LEFT  TO 
RIGHT, 

6,  THEN  PICK  FROM  THE  FACE-DOWN  PILE  THE 
NUMBER  OF  CARDS  YOU  JUST  PUT  DOWN  SO  YOU 
AGAIN  HAVE  FIVE  CARDS,  THEN  DISCARD  ONE. 
EACH  OF  YOU  WILL  HAVE  F'f^UR  CARDS  AT  THE 
BEGINNING  OF  YOUR  TURN,     DRAW  ONE  SO  THAT 
DURING  YOUR  TURN  YOU  HAVE  FIVE  CARDS,  AND 
DISCARD  AT  THE  END  OF  YOUR  TURN   (BACK  TO 
FOUR  CARDS) , 

7,  CONTINUE  AROUND  THE  GROUP  UNTIL  EVERYONE 
HAS  A  TURN,     CARDS   DRAWN  ARE  USED  TO  FORM 
NEW  CHAINS  OR  TO  ADD  TO  OTHERS.  (For 
exainple:     A  student  may  lay  dov?n  a  mouse, 
insect,  and  grain  as  a  chain.    During  a 
later  turn,  a  snake  could  be  added  to  the 
beginning  of  the  chain.    A  card  can  also 
be  added  to  the  middle  of  a  chain,) 

8/    EACH  CARD  IS  WORTH  ONE  POINT.     THE  FIRST 
PERSON  TO  LAY  DOWN  ENOUGH  CHAINS  SO  THAT 
HE  HAS  AT  LEAST  TEN  POINTS  IS  THE  WINNER. 
ALL  FOOD  CHAINS  MUST  BE  COMPLETE  AND  END 
WITH  A  PLANT. 

NOTE:     If  ar>y  questions  arise  about  what  eats  what, 
make  it  clear  that  for  puiposes  of  the  game 
the  eating  habits  as  described  on  the  large 
flash  cards  will  be  the  only  ones  accepted* 

If  students  encounter .  difficulty  in  remembering  what 
each  animal  normally  eats,  you  may  find  it  helpful  to 
write  this  information  on  the  chalkboard. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


OU  HAVE  ONE  OR.  MORE  FOOD  CHAINS  IN 
HAND,  LAY  THE  CARDS  FACE  UP  ON  THE 

E  IN  THE. CORRECT  ORDER,   TELLING  WHO 
WHOM  AS  YOU  DO  SO.     LAY  THE  CARDS 
SO  THEY  FORM  A  CHAIN  FROM  LEFT  TO. 

T. 

PICK  FROM  THE  FACE-DOWN  PILE  TFIE 
ER  OF  CARDS  YOU  JUST  PUT  DOWN  SO  YOU 
N  PIAVE  FIVE  CARDS,  THEN  DISCARD  ONE. 
;  OF  YOU  WILL  HAVE  FOUR  CARDS  AT  THE 
MNING  OF  YOUR  TURN.     DRAW  ONE  SO  THAT 
NG  YOUR  TURN  YOU  HAVE  FIVE  CARDS,  AND 
hED  AT  THE  END  OF  YOUR  TURN    (BACK  TO 

CARDS)  . 

INUE  AROUND  THE  GROUP  UNTIL  EVERYONE  ■ 
h  TURN.     CARDS  DRAWN  ARE  USED  TO  FORM 
:HAINS  or  to  add  to  others.  (For 
pie:     A  student  may  lay  down  a  mouse, 
::t,  and  grain  as  a  chain.     During  a 
r  turn,  a  snake  could  be  added  to  the 
•ining  of  the  chain.     A  card  can  also 
Ided  to  the  middle  of  a  chain . ) 

CARD   IS  WORTH  ONE  POINT,     THE  FIRST 
)N  TO'  LAY  DOWN  ENOUGH  CHAINS  SO  THAT 
^S  AT  LEAST  TEN  POINTS  IS  THE  WINNER. 
rOOD  CHAINS  MUST  BE  COMPLETE  AND  END 

A  PLANT. 

questions  arise  about  what  eats  what, 
:  clear  that  for  purposes  of  the  game 
:ing .habits  as  described  on  the  large 
rards  will  be  the  only  ones  accepted. 

icounter  difficulty  in  remembering  what 
)nnally  eats,  you  may  find  it  helpful  to 
formation  on  the  chalkboard.  ■ 

o    ■ .  ■  . 
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TEACHING  STRATEGIES 


What  He  Eats 

Grain,  Worms,  Insects 
Frogs,  Mice,  Insects,  Worms 
etc. 

I  DEMON! 

•  TK1 

(1 

Allow  the  students  to  play  the  game  as  long  as  it  seems 
appropriate,  assisting  when  necessary- 
Conclude  by  saying: 

WHAT  HAVE  WE  LEARNED  FROM  PLAYING  THIS  GAMK? 

WHY  ARE  PLANTS  IMPORTANT? 


Animal 

Bird 
Snake 
etc. 


WHY  ARE  ANIMALS  IMPORTANT  TO  EACH-  OTHER? 


PEACHING  STRATEGIES 


What  He  Eats 

Grain,  Worms,  Insects 
Frogs,  Mice,  Insects,  Worms 
etc. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-1 


students  should: 


n — 


IjPEMONgSATE] 


:s  to  play  the  game  as  long  as  it  seems 
sting  when  necessary* 


f  LEARNED  FROM  PLAYING  THIS  GAME? 


ITS  IMPORTANT? 


;^LS  ,  IMPORTANT  TO  EACH  OTHER? 


ERIC 


— demonstrate  ability  to  play  the  game  following 
the  rules  described. 


— respond,  "Animals  are  important  to  each  other 
and  depend  on  each  other,"  "All  animals  depend 
on  plants, " 

— conclude,  "They  are  at  the  end  of  the  food 
chain , "  "Animals  eat  them, "  etc • 

— conclude,  "Because  they  eat  each  other,"  "They 
get  energy  from  each  other,"  "They  wouldn't 
have  any  food  without  each  other,"  "They'd 
die."    Statements  should  indicate  interdependency 
of  living  things  in  terms  of  food. 

Upon  completion  of  this  activity ^  each  student 
should^  as  a  minimion: 

— be  able  to  trace  energy  through  a  food  chain 
— be  able  to  construct  a  simple  food  chain 
— be  able  to  state  that  food  chains  end  in  plants 
— be  able  to  state  that  animals  depend  on  other 
animals  or  plants  for  their  food. 
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ACTIVITY 
4-1 


MATERIALS 


TEACHING  STRATEGIES 


See  Change  of  Pacers  1,  2,  and  3. 
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ANTICIPATED  STUDENT  BEHAVIORS 


CHANGE  OF  PACER 


Pacers  1,  2,  and  3. 
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e  and  my* 
Environment 


FOCUS  FOR  THIS 
CONTENT; 
Unit 


ACTIVITY 


Goals  for  the  Student: 


1.    Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world, 

5.    Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Core  A  Objectives  for  the  Student: 

1,    Reconstruct  the  transfer  of  energy, 
food,  and  water  through  environmental 
systems. 

2  m    Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 
and  being  eaten. 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components, 
Complementarity  of  Organisms  and  Environment 

INQUIRY  SKILLS: 

T dentif ying ,  Describing 

PROBLEM-SOLVING  SKILLS: 

Knowing  Question  and  Task 

PRACTICAL  APPLICATION: 

Vocabulary  Building,  Communication,  and 
Following  Directions 


als  for  the  Student: 

Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 

Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart  •  ■ 
from  nature. 

Objectives  for  the  Student: 

Reconstruct  the  transfer  of  energy, 
food,  and  water  through  environmental 
systems. 

Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 
and  being  eaten. 

THEME: 

lationships  of  Environmental  Components, 
ntarity  of  Organisms  and  Environment 

S: 

;ying.  Describing 

ING  SKILLS: 
Question  and  Task 

LIGATION : 

ry  Building,  Communication,  and 
g  Directions 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  A.  ENERGY  AND 

MATERIAL  TRANSFER 

ACTIVITY  4-2.     JOURNEY  THROUGH  A 
FOOD  CHAIN 


ACTIVITY 
4-2 


MATERIALS 


Flash  cards: 
Hawk 
Cow 

Mosquito 

Snake 

Man 

Grass 

Frog 

Energy  symbol  card 
Food  symbol  card 
Water  symbol  card 
Slide  4-3 
Worksheet  4-2 
*35  mm  Slide  projector 

Energy  symbol 


ENEflGV  ' 


*Not  furnished  in  materials  kit 

ERIC 


TEACHING  STRATEGIES 


Activity  4-2  >    Journey  through  a  Food  Chain 

The  preceding  activity  emphasized  the  transfer  of  energy 
from  one  organism  to  another.    This  activity  focuses  on 
the  transfer  of  food  material  and  water ^  as  well  as 
energy,  between  organisms. 

Teacjier  Preparation; 

Set  up  in  random  order  on  the  chalkboard  tray  the  flash 
cards  indicated  in  the  materials  column.    Ask  for  a 
student  volunteer  to  arrange  the  cards  into  one  food 
chain  that  utilizes  every  card. 


Point  to  the  food  chain  on  the  chalkboard  tray  and  say: 

WHAT  WERE  WE  TALKING  ABOUT  YESTERDAY  THAT  MOVED 
FROM  ONE  FOOD  TO  ANOTHER  IN  A  FOOD  CHAIN? 

ALL  FOOD  CONTAINS  ENERGY. 

Hold  up  the  energy  symbol  and  say: 

I  WILL  USE  THIS  SYMBOL  TO  REPRESENT  THE  ENERGY 
IN  FOOD.      I'M  PLACING  THIS  SYMBOL  FOR  ENERGY 
IN  THE  GRASS.     (Student's  name)  ,  MOVE  THE 
ENERGY  SYMBOL  TO  WHERE  THE  ENERGY  GOES  NEXT 
IN  THIS  FOOD  CHAIN. 

After  the  student  has  correctly  placed  the  symbol  on  thel 
cow ,  ask : 

(Student's  name)  ,  HOW  DOES  THE  COW  GET  THE 
ENERGY? 


INVC 
V  SU 
r*ST( 


Journey  through  a  Food  Chain 

activity  emphasized  the  transfer  of  energy 
inism  to  another.     This  activity  focuses  on- 
of  food  material  and  water ^  as  well  as 
en  organisms. 

iration: 


TEACHING  STRATEGIES 


dom  order  on  the  chalkboard  tray  the  flash 
ed  in  the  materials  column.    Ask  for  a 
teer  to  arrange  the  cards  into  one  food 
ilizes  every  card/ 


food  chain  on  the  chalkboard  tray  and  say: 

tE  WE  TALKING  ABOUT  YESTERDAY  THAT  MOVED 
FOOD  TO  ANOTHER  IN  A  FOOD  CHAIN? 

CONTAINS  ENERGY. 

inergy  symbol  and  say: 

SE  THIS  SYMBOL  TO  REPRESENT  THE  ENERGY 

I'M  PLACING  THIS  SYMBOL  FOR  ENERGY 
RASS •      (Student's  name) ,  MOVE  THE 
YMBOL  TO  WHERE  THE  ENERGY  GOES  NEXT 
FOOD  CHAIN. 

dent  has  correctly  placed  the  symbol  on  the 
's  name)  /  HOW  DOES- THE  COW  GET  THE  ■ 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  'activity ^  each  student  should: 

— move  energy^  water ^  and  food  symbols  from  one 

component  to  another  in  a  food  chain 
— demonstrate  an  understanding  of  energy  and  matter 

transfer  ' by  correctly  completiyig  Worksheet  4-2. 

Students  should: 


—arrange  the  seven  cards  into  the  following  food 
chain :     Hawk  — ^  Snake  — ^  Frog  — ^  Mosquito  — ►  Man 
Cow  — Grass, 


-recall  from  Activity  4-1  and  respond,  "Energy." 


— move  the  energy  symbol  to  the  cow. 


■reply,  "It  eats  the  grass." 


INVOLVE  YOUR 


SLOWEST 
4^:  STUDENT 


MATERIALS 


symbol 


TEACHING  STRATEGIES 


Continue  in  the  same  manner,  giving  other  students  the 
opportxanity  to  move  the  energy  symbol  and  to  answer  what 
the  direct  energy  source  is.     Proceed  until  several 
students  have  had  the  cnance  to  move  the  symbol.  Then 
say: 

WE'VE  JUST  SEEN  THAT  ENERGY  IS  PASSED  ALONG  FROM 
ONE  LIVING  THING  TO  ANOTHER.     ARE  THERE  ANY  OTHER 
THINGS  BESIDES  ENERGY  THAT  ARE  PASSED  ALONG  IN 
A  FOOD  CHAIN? 

If  food  is  given  as  an  answer,  ask: 

WHAT   IS  THE  FOOD  THAT  PLANTS  MAKE? 


If  the  students  do  not  recall,  refer  to  the 
activities  in  Unit  III,  Core  D.    Then  hold 
up  the  food  symbol,  and  say: 

I  WILL  USE  THIS  SYMBOL  TO  REPRESENT  THE 
FOOD  THAT  PLANTS  MAKE, 

Place  the  food  symbol  on  the  grass, 

(Student's  name)  ,  MOVE  THE  FOOD  SYMBOL  TO  WHERE 
IT  PASSES  AFTER  IT  LEAVES  THE  PLANT. 

FOOD  IS  PASSED  ALONG.  HOW  COULD  A  COW  GET  FOOD 
FROM  A  PLANT? 

(Student's  name)  ,  MOVE  THE  FOOD  SYMBOL  TO  WHERE 
THE  FOOD  WOULD  GO  NEXT  IN  THE  FOOD  CHAIN. 


HOW  CAN  THE  MAN  GET  THE  FOOD  THAT  WAS  ONCE  A 
PART  OF  THE  PLANT? 


I  TEACHING  STRATEGIES 


\same  manner,  giving  other  students  the 
dOve  the  energy  syinbol  and  to  answer  v^hat 
iy  source  is.    Proceed  until  several 
id  the  chance  to  move  the  symbol.  Then 


SEEN  THAT  ENERGY  IS  PASSED  ALONG  FROM 
cTHING  TO  ANOTHER*     ARE  THERE  ANY  OTHER 
;DES  ENERGY  THAT  ARE  PASSED  ALONG  IN 

:n? 

as  an  answer,  ask: 
:  FOOD  THAT  PLANTS  MAKE? 


students  do  not  recall,  refer  to  the 
ties  in  Unit  III^  Core  D.     Then  hold 
;  food  symbol,  and  say: 

I  USE  THIS  SYMBOL  TO  REPRESENT  THE 
HAT  PLANTS  MAKE. 

^mbol  on  the  grass. 

riame)  ,  MOVE  THE  food  SYMBOL  TO  WHERE 
FTER  IT  LEAVES  THE  PLANT. 

5ED  ALONG.     HOW  COULD  A  COW  GET  FOOD 

JL;- 

^ame)  ,  MOVE  THE  POOD  SYMBOL  TO  WHERE 
JLD  GO  NEXT  IN  THE  FOOD  CHAIN. 


man  get  the  food  that  was  once  a 
Lplant? 


ANTICIPATED  STUDENT  BEHAVIORS     \  ACTIVITY 

4-2 

students  should: 


—respond,  "Food,"  "Water,"  "I  don't  know." 


-recall  that  sugar  is  the  end  product  of 
photosynthe  sis . 


— move  the  food  symbol  to  the  cow. 
— reply /  "Eat  the  plant." 


-inspect  the  chain  and  move  the  food  symbol  to 
the  man. 


— reply,  "Eat  the  cow  {hamburger,  steak)." 


8; 


MATERIALS 


Water  symbol 


ERIC 


TEACHING  STRATEGIES 

Continue  the  strategy  in  a  similar  manner  and  again  give 
a  variety  of  students  the  opportunity  to  participate. 
Then  set  up  another  chain  and  say: 

FOOD  IS  NOT  THE  ONLY  MATEKIAL  THAT  IS  PASfaEU 
FHOM  ONE  LINK  TO  ANOTHER  ALONG  A  CHAIN  •  WATER 
MOVES  THROUGH  THE  CHAIN  TOO, 

i 

\/j 

i 

Now  hold  up  the  water  symbol  and  say: 

WHO  WOULD  LIKE  TO  SHOW  US  HOW  THIS  WATER 
SYMBOL  WOULD  GET  FROM  ONE  END  OF  THE  CHAIN 
TO  THE  OTHER? 

Let  volunteer  move  the  water  symbol  through  the  food 
chain* 

'. 

Conclude  by  saying: 

• 

WE  HAVE  LEARNED,  THEN,  THAT  THREE  KINDS  OF 
THINGS  ARE  PASSED  FROM  ONE  PART  OF  THE  FOOD 
CHAIN  TO  THE  OTHER.     NAME  THE  THREE  THINGS  • 

Write  student  responses  on  the  chalkboard.    Then  say: 

"f 

strategy  in  a  similar  manner  and  again  give 
students  the  opportionity  to  participate, 
nother  chain  and  say: 

NOT  THE  ONLY  MATERIAL  THAT  IS  PASSED 

LINK  TO  ANOTHER  ALONG  A  CHAIN.  WATER 
ROUGH  THE  CHAIN  TOO. 


I  r  TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


-%HAVE  YOU 
-  INVOLVED 

ALL 
STUDENTS? 


he  water  symbol  and  say: 

p.  LIKE  TO  SHOW  US  HOW  THIS  WATER 
OUiib  GET  FROM  ONE  END  OF  THE  CHAIN 
CHER? 


mbye  the  water  symbol  through  the  food 


If  lir 

-pEARNED,  THEN,  THAT  THREE  KINDS  OF 
RE  PASSED  FROM  ONE  PART  OF  THE  FOOD 
THE  OTHER.     NAME  THE  THREE  THINGS. 


responses  on  the  chalkboard.     Then  say: 


-place  the  water  symbol  on  the  plant  (at  the  end 
of  the  chain)  and  move  it  from  link  to  link. 
While  doing  so  they  should  indicate  their 
landerstanding  by  making  statements  similar  to, 
"The  water  from  the  corn  is  transferred  to  the 
mouse  when  it  eats  the  corn,  and  then  on  to  the 
snake  when  the  snadce  eats  the  mouse,  and  finally; 
to  the  hawk  when  the  hawk  eats  the  snake." 


— respond,  "Energy,''  "Food,"  and  "Water." 


MATERIALS 


TEACHING  STRATEGIES 


worksheet  4-2 


ERIC 


POOD  CONTAINS  MANY  THINGS.  WHAT  WERE  SOME  OF 
THE  THINGS  WE  LEARNED  ABOUT  EARLIER  THIS  YEAR 
THAT  ARE   IN* FOOD? 


POOD  CONTAINS  SUGARS,  VITAMINS,  MINERALS,  AND 
OTHER  BODY-BUILDING  MATERIALS • 


Then  say: 


WHEN  FOOD  IS  PASSED  ALONG  A  FOOD  CHAIN,  THEN 
ALL  OP  THESE  THINGS  ARE  PASSED,  TOO,  AS  PART 
OF  THE  FOOD. 


CLUES 


Distribute  Worksheet  4-2.  Direct  the  students'  attention 
to  the  pictures  on  the  worksheet,  and  say: 


LOOK 

AT 

THE  PICTURES 

WHAT 

IS 

SHOWN 

IN 

A? 

WHAT 

IS 

SHOWN 

IN 

B? 

WHAT 

IS 

SHOWN 

IN 

C? 

WHAT 

IS 

SHOWN 

IN 

D? 

WHAT 

IS 

SHOWN 

IN 

E? 

WHAT 

IS 

SHOWN 

IN 

F? 

IS  MANY  THINGS*  WHAT  WERE  SOME  OF 
ffi  LEARNED  ABOUT  EARLIER  THIS  YEAR 
FOOD? 


fS  SUGARS,  VITAMINS,  MINERALS,  AND 
WILDING  MATERIALS • 


PASSED  ALONG  A  FOOD  CHAIN,  THEN 
THINGS  ARE  PASSED,  TOO,  AS  PART 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-2 


students  should: 


—recall,  "Protein,"  "Vitamins,"  "Minerals," 
"Don't  know." 


CLUEs(TO)sUCCESS 


eet  4-2 •  Direct  the  students'  attention 
n  the  worksheet,  and  say: 

PICTURES  ON  YOUR  WORKSHEET. 

N  IN  A? 

N;  IN  B? 

IN  C? 

IN  D? 

nIiIN  E? 

>J  IN  F? 


— respond,  "A  bear  eating  a  fish." 

—  respond,  "A  fish  eating  the  mosquito." 
— respond,  "A  mosquito  biting  a  girl." 

—  respond,  "A  girl  eating  the  chicken  leg." 
— respond,  "A  chicken  eating  the  caterpillar. 
— respond,  "A  caterpillar  eating  the  grass." 


83 


TEACHING  STRATEGIES  '1 

 II 

As  students  describe  each  picture  have  them  assist  in 
spelling  as  you  write  on  the  chalkboard: 

A.  "Bear" 

B.  "Fish" 

C.  "Mosquito" 

D.  "Girl" 

E.  "Chicken" 
"Caterpillar" 

Elicit  student  responses  until  all  pictures  have  been 
identified.    Then  say : 

NOW  I'LL  READ  THE  SENTENCES  AND  YOU  CHOOSE  A 
WORD  FROM  THIS  LIST  (point  to  list)  TO  FILL 
IN  EACH  BLANK.     DON'T  TELL  ANYONE  ELSE  WHAT 
YOU  WROTE.     WHEN  EVERYONE  HAS  WRITTEN  IN  ALL 
THE  WORDS  WE  WILL  TALK  ABOUT  YOUR  ANSWERS. 

Read  each  sentence,  pausing  long  enough  for  each  student 
to  write  in  his  answer. 

When  all  the  students  are  finished,  collect  the 
worksheets.     Now  project  slide  4-3  and  again  read  each 
statement  and  have  students  tell  and  discuss  their 
answers* 


Tally  and  record  worksheet  results  on  Tallysheet  4-1. 
To  record  student  responses,  turn  to  the  Understanding  < 
section  of  the  Student  Record  of  Progress.     These  items 
assess  an  understanding  of  the  movement  of  materials  andi 
energy  through  food  chains.     In  the  column  headed 
"Activity  4-2  Transfer  Concept,"  circle  a  niamber  from  0  ' 
through  5  to  indicate  the  degree  of  success  on  this 


TEACHING  STRATEGIES 


scribe  each  picture  have  them  assist  in 
u  write  on  the  chalkboard: 


ill 
II 

uito" 
II 

ken" 

rpillar" 

responses  until  all  pictures  have  been 
hen  say : 

READ  THE  SENTENCES  AND  YOU  CHOOSE  A 
THIS  LIST   (point  to  list)  TO  FILL 

LANK.     DON'T  TELL  ANYONE  ELSE  WHAT 
WHEN  EVERYONE  HAS  WRITTEN  IN  ALL 
WE  WILL  TALK  ABOUT  YOUR  ANSWERS. 

3nce,  pausing  long  enough  for  each  student 
answer. 

tudents  are  finished,  collect  the 

DW  project  Slide  4-3  and  again  read  each 

lave  students  tell  and  discuss  their 


ANTICIPATED  STUDENT  BEHAVIORS 


-^HAVE  YOU 
I'V  ^INVOLVED 

STUDENTS? 


'd  worksheet  results  on  Tallysheet  4-1. 

jnt  responses,  turn  to  the  Understanding 
istudent  Record  of  Progress.    These  items 
standing  of  the  movement  of  materials  and 
food  chains.     In  the  column  headed 

Transfer  Concept/*  circle  a  number  from  0 

idicate  the  degree  of  success  on  this 


MATERIALS 


TEACHING  STRATEGIES 


worksheet.    Note  whether  students  who  had  difficulty 
with  food  chains  in  Activity  4-1  have  now  grasped  this 
concept.     Decide  at  this  point  whether  to  play  the  Food 
Chain  Game  and  use  some  Change  of  Pacers  to  develop  this 
concept  further,  or  to  go  on  to  Activity  4-3. 

NOTE:     If  a  student's  paper  indicates  a  problem  with 
the  activity  or  the  worksheet,  send  it  in  to 
BSCS  with  your  comments. 


Sevd  in  Tallysheet  4-1. 


I  Reaching  strategies 


e  whether  students  who  had  difficulty 
s  in  Activity  4-1  have  now  grasped  this 
e  at  this  point  whether  to  play  the  Food 
use  some  Change  of  Pacers  to  develop  this 
jf  or  to  go  on  to  Activity  4-3. 

dent^s  paper  indicates  a  problem  with 
vity  or  the  worksheet,  send  it  in  to 
^  your  comments. 

Dallysheet  4-1. 


ANTICIPATED  STUDENT  BEHAVIORS 


Upon  completion  of  this 
shou  'dy  as  a  minimum: 

— be  able  to  move  food^ 
through  a  food  chain 

— be  able  to  state  that 
are  transferred  along 

— have  listed  the  links 
Worksheet  4-2. 


actic  tyy  each  student 

water^  and  energy  symbols 

energy^  food^  and  water 

a  food  chain 

in  the  food  chains  on 
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e  and  my^ 
Environment 


FOCUS  FOR  THIS 
CONTENT 

Unit 


ACTIVITY 


Goals  for  the  Student: 


1.  Develop  an  xmderstanding  of  the  flow 
of  energy  through  the  living  world. 

2.  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationshij 
of  the  materials  and  organisms  in  the 
environment, 

5.    Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Core  A  Objectives  for  the  Student: 

1.  Reconstruct  the  transfer  of  energy, 
food,  and  water  through  environmental 
systems. 

2.  Recognize  the  existence  and  importamce 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 

and  being  eaten. 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components, 
Diversity  and  Patterns,  Flow  of  Energy. 

INQUIRY  SKILLS: 

Observing,  Associating 

PROBLEM-SOLVING  SKILLS: 

Knowing  Question  and  Task 

.  PRACTICAL  APPLICATION  s 

Reading  a  Story  for  Meaning,  importance  of 
Protein  for  a  Balanced  Diet 


ITIVITY 


ials.  for  the  Student: 

Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 


Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationshij 
of  the  materials  and  organisms  in  the 
environment. 


Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 


Objectives  for  the  Student: 

Reconstruct  the  transfer  of  energy, 
food,  and  water  through  environmental 

i  systems. 

i    Recognize  the  existence  and  importance 
■  of  interrelationships  between  plants 
;   and  animals  as  a  result  of  eating 
and  being  eaten. 

ii;  THEME: 

Lationships  of  Environmental  Components, 
by  and  Patterns,  Flow  of  Energy. 

LiS,:.: 

ig,  Associating 

[NG  SKILLS: 
[Question  and  Task 

>LI CATION : 

va  Story  for  Meaning,  Importance  of 
^for  a  Balanced  Diet 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  A.  ENERGY  AND 

MATERIAL  TRANSFER 

ACTIVITY  4-3.     THE  LONG  JOURNEY: 
A  REVIEW 


TEACHING  STRATEGIES 

 I 


Activity  4-3^    The  Long  Journey;    A  Review 

This  activity^  in  story  form:,  traces  the  flow  of  food 
mcittev  through  food  chains ,    of  which  the  student  is  a 
part. 


Begin  by  distributing  the  booklet,  The  Long  Journey, 
Say: 

WE'VE  Talked  of  how  the  materials  that  make  up 

FOOD  PASS  FROM  ONE  PART  OF  THE  FOOD  CHAIN  TO 
ANOTHER.     NOW  WE  ARE  GOING  TO  REf^.D  A  STORY 
ABOUT  HOW  SOME  FOOD  GOT  TO  BE  A  PART  OF  YOUR 
BODY. 

NOTE:     The  booklets  are  designed  to  be  read  aloud  by  the 
teacher  as  students  follow  along.  Assist 
students,  especially  with  vocabulary,  and  give 
them  a  chance  to  discuss  each  page.     Go  through 
the  booklet  very  slowly,  making  sure  every  student: 
understands  the  idea  on  each  page  before  going; 
on  to  the  next.     Encourage  sttidents  who  get  the 
ideas  quickly  to  help  explain  the  ideas  to  others". 

Below  are  some  specific  suggestions  and  information  for 
various  pages  in  the  booklet*     Use  your  discretion  on,' 
which  of  this  information  should  be  relayed  to  the 
students.  ,j 

Page  2,    Give  students  a  chance  to  answer  this  question; 
before  continuing. 

Page  3,    Make  sure  students  understand  that  the  picture 
is  not  realistic, 

■  ■'  :-| 

Page  5.     Body  building  material  here  is  really  nitrogen. 
Do  not  mention  this  unless  students  ask  because  it  will  | 
probably  just  confuse  them.  ' 


Ifi0^<-stb.i^y  fom^  txKiaes  the  flow  of  food 
f\:'^od  'ohcdnsj,    of  uhioh  the  student  is  a 


:^ributing  the  booklet,  The  Loyig  Journey. 

\[ 

^LKED  OF  flow  THE  MATERIALS  THAT  MAKE  UP 
is  FROM  ONE  PART  OF  THE  FOOD  CHAIN  TO 

NOW  WE  ARE  GOING  TO  READ  A  STORY 
jw  SOME  FOOD  GOT  TO  BE  A  PART  OF  YOUR 

Ipklets  are  designed  to  be  read  aloud  by  the 
r  as  students  follow  along.  Assist 
ts,  especially  with  vocabulary,  and  give 
;  chance  to  discuss  each  page.     Go  through 
loklet  very  slowly,  making  sure  every  student 
itlands  the  idea  on  each  page  before  going 
;the  next«    Encourage  students  who  get  the 
quickly  to  help  explain  the  ideas  to  others, 

e  specific  suggestions  and  information  for 
t  in  the  booklet.     Use  your  discretion  on 
information  should  be  relayed  to  the 

'  students  a  chance  to  answer  this  question 
uing. 

jjSure  students  understand  that  the  picture 
tic« 

{building  material  here  is  really  nitrogen, 
n  this  unless  students  ask  because  it  will 
confuse  them. 


ANTICIPATED  STUDENT  BiEHAVlORSf^^^^^^ 


During  this  aativitij^  each  student  should: 

—  read  the  booklet j  The  Long  Journey 

— demonstrate  his  understanding  of  the  movement 
of  niattev  in  the  envivonment  by  tracing  a  food 
pavtiale  through  food  chains^ 


e  and  my  ^ 
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FOCUS  FOR  THIS  ACTIVITY 
CONTENT 

Unit  Goals  for  the  Student: 

1,  Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world, 

2,  Develop  an . understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 


5.    Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 


Core  A  Objectives  for  the  Student: 

1.    Reconstruct  the  transfer  of  energy, 
food,  and  water  through  environmental 
systems. 


2.     Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 
and  being  eaten. 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components, 
Diversity  and  Patterns,  Flow  of  Energy, 

INQUIRY  SKILLS: 

Observing,  Associating 

PROBLEM-SOLVING  SKILLS: 

Knowing  Question  and  Task 


PRACTICAL  APPLICATION: 

Reading  a  Story  for  Meaning,  Importance  of 
Protein  for  a  Balanced  Diet 


I RIC 


ACTIVITY 


Oals  for  the  Student: 
JfiiDevelop  an  understanding  of  the  flow 
f  vof  energy  through  the  living  world, 

%  ■ 

■    Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment • 

Comprehend  the  role  of  man  as  an 
integral  part  of_  nature  not  apart 
from  nature • 

Objectives  for  the  Student: 

Reconstruct  the  transfer  of  energy, 
food,  and  water  through  environmental 
systems. 

Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 
.^and  being  eaten. 

\L  THEME: 

ilationships  of  Environmental  Components, 

ty  and  Patterns,  Flow  of  Energy. 

r 

iS: 

ng.  Associating 

^ING  SKILLS: 

J  Question  and  Task 

PLICATION : 
a  Story  for  Meaning,  Importance  of 
for  a  Balanced  Diet 


UNIT  IV, 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  A. 


ENERGY  AND 
MATERIAL  TRANSFER 


ACTIVITY  4-3.     THE  LONG  JOURNEY: 
A  REVIEW 


-^i^j!fy3:p!f^^j{|  ^^^^  n^^^ 


TEACHING  STRATEGIES 


Page  6.  Give  students  a  chance  to  answer  this  question 
before  continuing. 

Page  8.     Nitrogen  makes  up  about  four-fifths  of  the  air. 
r 

Page  9.     Only  a  very  small  part  of  the  nitrogen  is 
washed  into  the  soil. 


Page  10.  Microbes  in  the  clover  root  catch  the  nitrogen 
and  change  it.  so  that  the  plant  can  use  it.. 

Page  11.     The  nitrogen  is  a  part  of  the  protein  in  the 
clover  leaf. 


Pages  12,  13,  and  14.     Digestion  is  described  more  fully 
on  Pages  17,  20,  and  21.     Elaborate  here  only  if  students 
request  it. 

Page  15.     What  passed  through  the  hawk  was  not  digested 
(broken  down) . 

Page  16.     Microbes  usually  break  down  the  droppings 
before  the  nitrogen  reaches  the  plants  again,  but  this 
need  not  be  explained  lontil  after  the  students  have 
learned  about  decomposers. 

Page  17.     Students  may  not  know  that  the  stomach  makes 
digestive  juices  that  break  up  the  grass.    One  of  these 
juices  is  acid. 

Page  18.     Write  the  word  "protein"  on  the  board  so  that 
students  become  familiar  with  the  word.     It  is  a  word 
they  will  meet  in  relation  to  diets  and  foodstuffs. 

Page  19.     If  necessary,  emphasize  that  the  meat  we  eat 
is  really  muscle. 


Page  21.  Students  might  need  some  discussion  of  the 
anatomy  here. 


tudents  a  chance  to  answer  this  question 

riSmakes  up  about  four-fifths  of  the  air. 

very  small  part  of  the  nitrogen  is 
soil. 

Des  in  the  clover  root  catch  the  nitrogen 
that  the  plant  can  use  it. 

trogen  is  a  part  of  the  protein  in  the 
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Pacje  22.    Explain  that  this  picture  shows  the  root  o;fjS?a4^^ 
hair,  with  the  hair  sticking  out  of  the  skin,  and  a  bibo'd 
vessel  bringing  blood  to  the  root.     You  may  also  need  topi 
explain  that  one  of  the  things  blood  does  is  carry  food 
to  all  parts  of  the  body. 

Page  23.     This  is  an  appropriate  place  to  discuss  the 
importance  of  protein  to  our  diet.     Discuss  that  we  need 
protein  every  day  to  build  or  repair  our  bodies.  Discuss 
the  foods  tliat  give  us  protein   (meat,   fish,  eggs,  cheese, 
milk,  and  to  some  extent  beans). 

Page  24.     At  this  time  students  will  not  be  able  to 
answer  this  question.     However,  they  might  speculate 
about  any  possible  continuations  of  the  loner  journey 
(e.g.,   clotlies  moth  eating  hair).     7'/i<  ■  Long  *\yur>:cij  will 
be  referred  to  again  whnn  students  know  about  docomposurs , 
and  they  will  r^jalize  that  microbe.s  will  broak  down  the 
hair  after  the  person  has  died,   and'  the  body  building 
material  will  qo  back  into  the  soil  to  be  u^^jd  again  by 
plants. 

After  reading  iha  booklet,  ask  students,  to  draw  two  food 
chains  found  in  rhe  l/m-i  id'Hx-u.  When  tlioy  have  had  iLme; 
to  complete?  their  own  food  chains,  discuss  the  chains  and  { 
have  some  students  draw  them  on  the  chalkboard.  These 
can  be  cojinected  to  go  all  the  way  from  air  to  themselves.^ 
The  two  food  chains  in  Hic  f-  Kg  ^'ouv)ie\j  are  the  chain  from-: 
clover  to  hawk : 

clover  — ♦  grasshopper  — ►  fi^og  — -  snake  — ►  hawk 

an:i  thu  chain   from  grass  to  themselves: 

grass  — ►  cow  — me. 

Then  these  chains  can  be  linked  by  the  other  steps  in 
Th^'-  LoKj  '':'Uy*>z^v^   from  the  <n.  r  I     themselves.     To  Jink  the 
two  food  chains,   add  — hav>rk   (dropping  — ^  betv/een  hawk, 
and  grass. 


T;EAGHING  STRATEGIES 

|ai:i:V: :that  this  picture  shows  the  root  uf  a 
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*  grasshopper  — frog  — snake  — hawk 

from  grass  to  themselves: 

cow  — ►  me. 

ins  can  be  linked  by  the  other  steps  in 
9y  from  the  air  t:o   themselves.     To  iir.k  th>. 
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I. ■  i ''i'^.i  i  '  '[  '^''"^ 


Air  and  ground  can  then  be  added  at  the  front  of  the 
chain;  beginning  with  clover,  to  show  where  the  body 
building  material  in  themselves  originally  came  from: 

air  — ♦  ground  ^-•^  clover. 

Remind  students  that  plants  make  their  own  food  and  use 
things  from  the  air  and  ground  to  do  so. 

When  you  feel  students  understand  the  sequence  from  the 
air  to  themselves,  place  an  arrow  before  the  word  "air" 
and  after  the  word  "me."    Refer  them  to  the  last  page  in 
TJic  Long  Jcia^ney  and  ask  them  what  these  arrows  might 
mean  • 


H' then  be  added  at  the  front  of  the 
with  clover,  to  show  where  the  body 
in  themselves  originally  came  from: 

nd  — clover. 

hat  plants  make  their  own  food  and  use 
ir  and  ground  to  do  so. 

ients  understand  the  sequence  from  the 
place  an  arrow  before  the  word  "air" 
"me."     Refer  them  to  the  last  page  in 
and  ask  them  what  these  arrows  might 


ANTICIPATED  STUDENT  BEHAVIORS; 


:  ACTIVITY 
I    .  4-3 


students  should: 


—  respond,   "The  journey  keeps  going,"  "Something 
happens  to  me  when  I  die,"  "The  stuff  in  the  air 
probably  came  from  somewhere  else," 

Upon  completion  of  this  activity^  eaoh  student 
should^  as  a  rnininrum: 

— he  able  to  trace  the  movement  of  '*body  building 
material"  through  food  chains. 
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Me  and  my 
^"^Environment 


lERIC 


FOCUS  FOR  THIS 

7\CTIVITY 

CONTENT: 

Unit 

Goals  for  the  Student: 

1.     Develop  an  understanding  of  the  flow 

of  energy  through  the  living  world* 

2,     Develop  an  landers tanding  of  cycling 

and  appreciate  the  cycling  relationship 

of  the  materials  and  organisms  in  the 

environment • 

5.     Comprehend  the  role  of  man  as  an 

integral  part  of  nature  not  apart 

from  nature . 

Core 

A  Objectives  for  the  Studentt 

1.     Reconstruct  the  transfer  of  energy. 

food,  and  water  through  environmental 

systems « 

£i  •          X\C  ^  W<H  1           C      Lite     CAXO  LtZ^ti^C     Cll  1 U     XlltLJV^X  l.ClllL«C 

of  interrelationships  between  plants 

and  animals  as  a  result  of  eating 

and  being  eaten. 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components, 

Divorsity  and  Patterns,  Flow  of  Energy 

INQUIRY  SKILLS: 

Identifying ,  Associating ,  Predicting 

PROBLEM-SOLVING  SKILLS: 

Organizing  Data 

PRACTICAL 

APPLICATION; 

Working  in  a  Group,  Following  Instructions, 

Respect  for  Nature 

fcTIVITY 


loals  for  the  Student: 

i.     Develop  an  understanding  of  the  flow 
I      of  energy  through  the  living  world. 

Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

•  Comprehend  the  role  of  man  as  an 
integral  part  o£  nature  not  apart 
from  nature* 

Objectives  for  the  Student: 

•  Reconstruct  the  transfer  of  energy, 
food,  and  water  through  environmental 
systems, 

•  Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 

and  being  eaten. 

\L  THEME: 

ilationships  of  Environmental  Components, 
.ty  and  Patterns,  Flow  of  Energy 

XS: 

:ying.  Associating,  Predicting 

^NG  SKILLS: 
;ing  Data 

►PLICATION: 

f  in  a  Group,  Following  Instructions, 
:  for  Nature 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  A. 


ENERGY  AND 
MATERIAL  TRANSFER 


ACTIVITY  4-4.     FOOD  WEBS 


ACTIVITY 
4-4 


MATERIALS 


1  Deck  of  Food  Web  flash  cards 
*Scissors 

*Yarn,  6-8  balls  of  different 
colors 

*Tape,  masking  or  hook  Velcro 


DLaaram  l-l 


Chicken 


M,i\ki«)ij  T.i()4>  Loop 


.ERIC 


furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  4-4^     Food  Webs 

The  transfer  of  energy  and  materials  is  now  expanded  into 
the  context  of  the  food  weh.     Students  will  he  given  the  \ 
opportunity  to  review  the  ooncepts  associated  with  food 
webs  that  were  presented  in  Unit  III, 


Teacher  Preparation; 

1.  Move  desks  and  chairs  to  prepare  an  open  area  in 
the  classroom  where  the  flash  cards  can  be 
arranged  on  the  floor  in  a  circle  ten  or  twelve 
feet  in  diameter.     (The  gym  floor,  open  space  in 
the  library,  a  large  hallway,  or  any  other 
similar  area  could  also  be  used.) 

2.  While  all  the  flash  cards  are  appropriate  to  use, 
it   is  recommended  that  the  bird,  turtle,  spider, 
and  fish  cards  be  removed  from  the  deck  prior  to 
the  start  of  this  activity  since  very  few  chains- 
can  be  constructed  using  these  cards. 

3.  At  the  bottom  of  each  card  attach  a  flattened  loop  ;l 
of  masking  tape  so  that  a  two-  or  three-inch 
strip  of  the  sticky  side  of  the  tape  is  facing  ; 
up.  This  strip  should  be  centered  below  the  name  1 
appearing  on  the  front  of  each  card.  (See  Diagram  j 
4-1*.)  Alternatively,  a  piece  of  Velcro  (hook  | 
side)  can  be  stuck  on  the  card. 

Begin  this  activity  by  distributing  one  or  more  flash 
cards  to  each  student  and  having  them  arrange  the  cards 
on  the  floor  in  a  circle,  ten  to  twelve  feet  in  diameter J 
Names  on  the  cards  should  face  the  center  of  the  circle, 
Have  students  stand  around  the  outside  of  the  circle 
behind  one  of  the  animal  cards. 

Begin  the  activity  by  selecting  one  of  the  students  to  [t 
construct  a  food  chain  while  the  others  watch.  |;:| 
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Food  Webs 


of  energy  and  materials  is  nou  exranded  into 
of  the  food  weh.    Students  Dill  he  given  the 
to  review  the  concepts  associated  uith  food 
re  presented  in  Unit  III, 


laration: 

iesks  and  chairs  to  prepare  an  open  area  in 

assroom  where  the  flash  cards  can  be 

ed  6n  the  floor  in  a  circle  ten  or  twelve 

n  diameter.     (The  gym  floor,  open  space  in 

brary,  a  large  hallway,  or  any  other 

r  area  could  also  be  used.) 

all  the  flash  cards  are  appropriate  to  use, 
recommended  that  the  bird,  turtle,  spider, 
sh  cards  be  removed  from  the  deck  prior  to 
art  of  this  activity  since  very  few  chains 
constructed  using  these  cards. 

bottom  of  each  card  attach  a  flattened  loop 
king  tape  so  that  a  two-  or  three-inch 
of  the  sticky  side  of  the  tape  is  facing 
his  strip  should  be  centered  below  the  name 
ing  on  the  front  of  each  card.     (See  Diagram 

Alternatively,  a  piece  of  Velcro  (hook 
can  be  stuck  on  the  card. 

tivity  by  distributing  one  or  more  flash 
h  student  and  having  them  arrange  the  cards 
in  a  circle,  ten  to  twelve  feet  in  diameter, 
cards  should  face  the  center  of  the  circle, 
stand  around  the  outside  of  the  circle 
f  the  animal  cards. 

felvity  by  selecting  one  of  the  students  to 
f<i^rJ^^i^n  while  the  others  watch. 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  aativitij,  each  student  should: 

— pavtioivate  in  the  food  Deb  yarm  activity  by 
aonstruQting  one  or  more  food  chains 

—  ident'ify  food  chains  and  food  webs 

—  realize  that  a  disturbance  in  any  part  of  the 
food  web  will  ultimately  be  felt  in  the  whole 
food  web. 


TEACHING  STRATEGIES 


IF  YOU  WERE  A  (name  of  animal  chosen)  ,  WliAT 
OTIIER  LIVING  THING  WOULD  YOU  NORMALLY  EAT? 


Give  a  ball  of  yarn  and  scissors  to  the  student  making 
the  food  chain.     Instruct  him  to  attach  the  end  of  his 
yarn  to  the  masking  tape  or  Velcro  on  the  card  depicting 
the  animal  chosen.    The  yarn  should  then  be  stretched  out 
and  attached  in  the  same  manner  to  the  animal's  food 
source.     Ask  the  student  to  identify  a  living  thing 
that  this  food  nource  might  eat.     If  the  student  cannot 
identify  a  food  source,  have  the  class  help  him.    When  a 
food  source  is  identified,  have  him  stretch  and  attach 
the  yarn  to  the  new  food  source.     Continue  identifying 
food  sources  until  a  plant  is  reached.    Then  instruct 
the  student  to  cut  the  yarn.     {See  Diagram  4-2.)  At 
this  point,  ask: 

WHAT  HAVE  YOU  MADE? 

WHAT  DOES  THE  PIECE  OF  YARN  REPRE'SENT? 


Select  another  student  to  start  a  nev7  food  chain.  Any 
card  can  be  used  more  than  once.     Challenge  them  to  make 
the  chains  as  long  as  possible.    Continue  with  this, 
procedure  until  a  maze  of  yarn  is  created  between  the 
cards.     Care  must  be  taken  in  attaching  yarn  to  the 
cards  so  that  the  cards  do  not  become  scattered.     If  a 
different  color  yarn  is  used  for  each  food  chain,  it 
will  be  easier  for  students  to  distinguish  between  the 
chains. 

Then  ask : 

WHAT  DOES  EACH  COLOR  OF  YARN  STAND  FOR? 
HOW  MANY  FOOD  CHAINS  DID  WE  MAKE? 


TE^^CHING  STRATEGIES 


!  A  (name  of  animal  chosen)  ,  WliAT 
G  THING  WOULD  YOU  NORMALLY  EAT? 


am  and  scissors  to  the  student  making 
Instruct  him  to  attach  the  end  of  his 
ing  tape  or  Velcro  on  the  card  depicting 
n.     The  yarn  should  then  be  stretched  out 
the  same  manner  to  the  animal's  food 

student  to  identify  a  living  thing 
Durce  might  eat.     If  the  student  cannot 
source,  have  the  class  help  him.    When  a 
dentifiGd^  have  him  stretch  and  attach 
hew  food  source.     Continue  identifying 
il  a  plant  is  reached.    Then  instruct 
at  the  yarn.     (See  Diagram  4-2.)  At 


DU  MADE? 

iE  PIECE  OF  YARN  REPRESENT? 


;udent  to  start  a  new  food  chain.  Any 
more  than  once.    Challenge  them  to  make 
ig  as  possible.     Continue  with  this 
I  maze  of  yarn  is  created  between  the 
:  be  taken  in  attaching  yarn  to  the 
!  cards  do  not  become  scattered..    If  a 
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CH  COLOR  OF  YAR1>1  STAND  FOR? 
II)  CHAINS  DID  WE  MAKE? 


ANTICIPATED  STUDENT  BEHAVIORS      \  ACTIVITY 

4-4 

students  should: 


— recall  the  Food  Chain  Game  and  identify  what 
they  would  normally  eat. 


— respond,  "Food  chain." 

— respond,  "Food  chain,"  "Food  going  from  one 
thing  to  another." 


—  respond,  "A  food  chain." 


—respond,  "Lots,"  "A  bunch. " 
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WIIAT  DO  ALL  THE  CRISSCROSSING  LINES  REMIND 
you  OF? 


If  students  do  not  suggest  that  the  criss- 
crossing lines  suggest  a  web,  ask: 

-   WHAT  DOES  A  SPIDER  I^KE? 

WHAT  WOULD  BE  A  GOOD  NAME  FOR  WHAT  WE 
i   HAVE  MADE? 


Then  say: 

A  GROUP  OF  FOOD  CHAINS  CONNECTED  TOGF^THEH  IS 
CALl.ED  A  FOOD  WEB.  (Write  "Food  Web"  on  the 
chalkboard.)     WHY  DO  YOU  THINK  IT'S  CALLED  A 

FOOD  wi:By 

WHAT'S  THE  DIFFERENCE  BETWEEN  A  FOOD  WEB  AND 
A  FOOD  CHAIN? 


Ask  the  students  once  again  to  stand  behind  a  card.  Make: 
up  a  disastrous  situation  involving  one  of  the  animals 
represented  on  the  cards.     Try  to  involve  an  animal  that  |, 
has  many  strings  attached  to  its  card. 

The  situation  should  be  as  lifelike  as  possible.  j 
Examples  might  be:     a  drought  hits  an  area  and  wipes 
out  all  the  grain  for  a  year;  hunters  shoot  all  of  the 
hawks  in  an  area;  an  insecticide  kills  all  of  the 
mosquitoes;  all  of  the  deer  die  of  a  mysterious  disease,;; 
and  so  forth. 


TEACHING  STRATEGIES 


ALL  THE  CRISSCROSSING  LINES  REMIND 


students  do  not  suggest  that  the  criss- 
>ssi*ng  lines  suggest  a  web,  ask: 

DOES  A  SPIDER  MAKE? 

T  WOULD  BE  A  GOOD  NAME  FOR  WIIAT  WE 
E  MADE? 


OF  FOOD  CHAINS  CONNECTED  TOGETHER  IS 
FOOD  WEB.      (Write  "Food  Web"  on  the 
Xd.)      WHY  DO  YOU  THINK  IT'S  CALLED  A 


IHE  DIFFERENCE  BETWEEN  A  FOOD  WEB  AND 
HAIN? 


its  once  again  to  stand  behind  a  card.  Make 
xs  situation  involving  one  of  the  animals 

the  cards.     Try  to  involve  an  animal  that 
igs  attached  to  its  card. 

should  be  as  lifelike  as  possible, 
be:     a  drought  hits  an  ar^^a  and  wipes 
tain  for  a  year;  hunters  shoot  all  of  the 
fea;  an  insecticide  kills  all  of  the 
LI  of  the' deer  die  of  a  mysterious  disease, 


ANTICIPATED  STUDENT  BEHAVIORS 


S tuden  ts  should : 


-respond,  ''A  web/'  "A  mess,"  "Everything  is 
tangled  up. " 


-respond,  "Spiders  make  webs." 


■associate  a  spider  web  with  the  class  activity 
and  respond,   "Food  web." 


— respond,   "Because  it  looks  like  a  spider's  web." 


•compare  the  two  and  indicate  that  a  food  web 
shows  many  food  chains  and  how  they  are  connected. 
Respond  with  statements  such  as,   "A  web  is  many 

. food  chains . " 


TEACHING  STRATEGIES 


After  describing  the  disaster  to  the  students,  have  the 
student  vjho  is  standing  by  that  card  kneel  and  lift  his 
card  about  a  foot  off  the  floor.    Then  have  all  of  the 
students  standing  behind  the  cards  that  are  directly 
affected  by  the  lifted  card  kneel  and  raise  their  cards. 
Then  have  all  those  that  are  affected  by  the  second 
movement  kneel  and  raise  their  cards,  and  so  forth.  The 
yarns  should  be  so  interconnected  that  all  or  nearly  all 
of  the  students  will  have  been  affected  by  the  raising  of 
the  cards. 

Say: 

REMEMBER,  EACH  PLANT  OR  ANIMAL  CARD  STANDS  FOR 
ALL  OF  THAT  KIND  OF  PLANT  OR  ANIMAL  IN  ONE  BIG 
AREA. 

Discuss  the  disaster  you  chose  to  take  place  in  a  manner 
similar  to  the  strategy  below,  substituting  different 
animal  and  plant  names  where  necessary. 

WHAT  WOULD  HAPPEN  TO  OUR  FOOD  WEB  IF  THE 
GRASSES  WERE  DESTROYED  OR  RUINED? 


DEER  EAT  GRASSES.  WHAT  WOULD  HAPPEN  IF  ALL  THE 
DEER  DIED? 


IF  THE  DEER  WERE  GONE,  WHAT  WOULD  THE  MOUNTAIN 
LION  EAT? 


HOW  MANY  RABBITS  DO  YOU  THINK  THE  LION  WOULD 
NEED  TO  EAT  TO  EQUAL  ONE  DEER? 

IF  THE  MOUNTAIN  LION  STARTS  EATING  UP  ALL 
THE  RABBITS  WHAT  WILL  THE  HAWK  DO? 


I.  ..■■151-^' ,  \\  ''-   ■   '  ' 

llfE ACHING  STRATEGIES 

W 

\  the  disaster  to  the  students,  have  the 
feanding  by  tliat  card  kneel  and  lift  his 
t  off  the  floor.    Then  have  all  of  t:he 
g  behind  the  cards  that  are  directly 
lifted  card  kneel  and  raise  their  cards. 
Dse  that  are  affected  by  the  second 
nd  raise  their  cards,  and  so  forth.  The 
BO  interconnected  that  all  or  nearly  all 
will  have  been  affected  by  the  raising  of 


\CH  PLANT  OR  ANIMAL  CARD  STANDS  FOR 
KIND  OF  PLAi>JT  OR  ANIMAL  IN  ONE  BIG 


5ter  you  chose  to  tdLke  place  in  a  manner 
trategy  below,  substituting  different 
names  where  necessary. 

iAPPEN  TO  OUR  FOOD  WEB  IF  THE 
2  DESTROYED  OR  RUINED? 


lsses.    what  would  happen  if  all  the 


WERE  GONE,   WHAT  WOULD  THE  MOUNTAIN 


iBITS  DO  YOU  THINK  THE  LION  WOULD 
TO  EQUAL  ONE  DEER? 

AIN  LION  STARTS  EATING  UP  AjbL 
WHAT  WILL  THE  HAWK  DO? 


.ERJC- 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


—  respond,  "Some  animals  would  go  hungry,"  "Some 
animals  would  die,"  "Many  animals  would  suffer." 


— respond,  "People  couldn't  hunt  any  more,"  "The 
mountain  lion  would  get  hungry." 


— look  at  the  food  web  and  respond,  "Rabbits," 
"Mice,"  "Cows.  " 


— respond,  "Lots,"  "A  whole  bunch." 


—  respond,  "Eat  something  else,"  "Eat  more 
mice  or  snakes  •  " 


MATERIALS 


TEACHING  STRATEGIES 


1 


WHAT  DOES  THE  PARMER  OR  RANCHER  GROW  TI-iAT  THE 
MOUNTAIN  LION  MIGHT  EAT  INSTEAD  OF  THE  DEER? 

HOW  WOULD  THIS  AFFECT  THE  FARJrlER? 


FROM  WHAT  YOU  WAVE  LEARNED  ABOUT  FOOD  WEBS  DO 
YOU  THINK  ANIMALS  CAN  LIVE  ALL  BY  THEMSELVES? 

Depending  on  the  interest  and  understanding  of  your  stu- 
dents, you  may  wish  to  select  another  animal  and  "elimin- 
ate" it  through  a  disaster.     Follow  through  with  the 
effects  this  will  have  on  other  living  things  in  the  web. 

Continue  by  asking: 

ARi-;  PHopr-fc:  in  food  webs? 

HOW  ARK  WE  AFFECTKD  IF  SOMKTHING  HAPPENS  TO 
OTHER  [.CVTNG  THINGS   IN  OUR  FOOD  WEB? 


COULD  PEOPLE  LIVE  WITHOUT  OTHER  PLANTS  AND 
ANIMALS  IN  THEIR  ENVIRONMENT? 

WHY  NOT? 


See  Change  of  Pacers  4  and  5. 


TEACHING  STRATEGIES 


SS  THE  FARMER  OR  RANCHER  GROW  TIIAT  THE 
f  LION  MIGHT  EAT  INSTEAD  OF  THE  DEER? 

b  THIS  AFFECT  THE  FARMER? 


^T  YOU  HAVE  LEARNED  ABOUT  FOOD  WEBS  DO 
K  ANIMALS  CAN    LIVE  ALL  BY  THEMSELVES? 

the  interest  and  understanding  of  your  stu- 
ly  wish  to  select  another  animal  and  "elimin- 
jgh  a  disaster •     Follow  through  with  the 

will  have  on  othor  living  things  in  the  web. 

Lskincj: 

LE   IE!  FOOD  VJEBS: 

WE  AFFECrKD  IF  SONUCTHING  HAPPENS  TO 
VING  THINGS  I^J  OUR  FOOD  WEB? 


OPLE  LIVE  WITHOUT  OTHER  PLANTS  AND 
IN  THEIR  ENVIRONMENT? 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 

—respond;  ^'Cows/'  "Chickens,"  "Pigs." 

--infer,  "He  might  go  hungry,"  "Go  broke,"  "He*d 
got  mad. " 


-conclude  that  the  living  things  they  have 
studied  depend  on  one  another  and  respond,  "No.' 


--respond/   "Yos . " 


—  infer,  "WoM  have  less  to  eat,"  "We'd  have  to 
eat  other  things,"   "Wc  wouldn't  be  able  to  use 
animals  for  as  many  things." 

—  respond,  "Mo.  "  .  i| 

—  respond  I   "We  need  other  living  things  for  our  ;] 
food,  clothing,  and  other  things." 

Upon  ::^or}!vU:tioK  of  this  activity^  each  student 

should  J  as  o.  niyiimv^i:  \ 

— h-:n)t^  h?lpc  1  to  :*0Ksty*ui^t  one  or  more  food  chains  i 
using  the  uam  ok''!  thf^  rAant  and  -anvnal  flash  cards- 
able  \'0  fitate  that  jll  living  things  depend 
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e  and  my  * 
Environment 


FOCUS  FOR  THIS 
CONTENT: 


ACTIVITY 


Unit  Goals  for  the  Student: 

1.    Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 

5,    Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Core  A  Objectives  for  the  Student: 

1.  Reconstruct  the  transfer  of  energy, 
food,  and  water  through  envirojnmental 
systems. 

2.  Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 

and  being  eaten. 

ENVIRONMENTAL  THENE: 

Interrelationships  of  Environmental  Components^ 
Diversity  and  Patterns 

INQUIRY  SKILLS: 

Observing,   Identifying,  Associating 

PROBLEM-SOLVING  SKILLS: 

Recording  Data,   Discussion  and  Treatment  of 
Group  Data 

PRACTICAL  APPLICATION: 

Working  in  Groups,  Practi<:ing  Good  Manners 


riVITY 

als  for  the  Student: 

Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 

Comprehend  the  role  of  man  as  an 
integral  part  o^  nature  not  apart 
from  nature. 

^bjectives  for  the  Student: 

f  Reconstruct  the  transfer  of  energy, 

food,  and  water  through  environmental 

systems. 

Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 
and  being  eaten. 

.  THEME: 

.ationships  of  Environmental  Components/ 
;y  and  Patterns 

.S: 

ig.  Identifying,  Associating 
:NG  SKILLS: 

ig  Data,  Discussion  and  Treatment  of 
ta 

LICATION : 

in  Groups,  Practicing  Good  Manners 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  A. 


ENERGY  AND 
MATERIAL  TRANSFER 


ACTIVITY  4-5.     FOOD  WEBS  IN 
MY  COMMUNITY 


ACTIVITY 
4-5 


MATERIALS 


*Clipboard 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 

1 

Activity  4-5,     Food  Webs  in  My  Community  ] 

This  activity  wilt  introduce /reaaquaint  students  with  sorn^ 
I'lants  ayid  animals  in  their*  area.     They  will  be  given  mon 
pmctiae  building  food  Debs.    This  time^  however^  studenti 
will  be  working  with  plants  and  animals  within  their  own 
community .    Because  the  plants  and  animals  will  be 
fapiiliar  to  the  students^  this  food  web  will  provide  a 
nvre  concrete  model  than  the  previous  one. 

Teacher  Preparation; 

Prior  to  this  activity  you  will  want  to  locate  a  conve- 
nient outdoor  place  where  you  can  take  your  class  for  thii 
field  trip.     It  should  be  as  rich  in  plant  and  animal  lif< 
as  possible.     A  place  within  easy  walking  distance  is 
preferable.     Caution  the  students  not  to  destroy  unneces- 
sarily any  plants  or  animals  in  the  place  visited. 

Su lection  of  a  zoo  or  science  museum  as  an  alternate 
place  to  visit  will  defeat  the  intended  purpose  of  the 
activity,  since  the  majority  of  animals  and  plants  presenj 
there  are  unlikely  to  be  representative  of  the  local  area 


Begin  this  activity  by  asking: 


IF  WE  WANTED  TO  TAKE  A  SHORT  TRIP  TO  FIND  A  LOT 

OF  PLANTS  AND  ANIMALS,   WHERE  COULD  WE  GO?  1 

1 

As  each  place  is  suggested  ask  the  following  questions:  j 
WILL  THERE  BE  A  LOT  OF  PEOPLE  THERE?  | 

WHO  OWNS  IT?  \ 

■i 

•j 

HOW  CAN  WE  GET  PERMISSION  TO  VISIT  THAT  PLACE?  il 

I 
il 


TEACHING  STRATEGIES 


•     Food  Webs  in  My  Conununity 
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aration: 


s  activity  you  will  want  to  locate  a  conve- 
r  place  whore  you  can  take  your  class  for  this 

It  should  be  as  rich  in  plant  and  animal  life 
A  place  within  easy  walking  distance  is 

Caution  the  students  not  to  destroy  uniieces- 
lants  or  animals  in  the  place  visited. 

a  zoo  or  science  museum  as  an  alternate 
it  will  defeat  the  intended  purpose  of  the 
nee  the  majority  of  animals  and  plants  present 
likely  to  be  representative  of  the  local  area. 

ctivity  by  asking: 

f\NTED  TO  TAKE  A  SHORT  TRIP  TO  FIND  A  LOT 
rS  AND  ANIMALS,   WHERE  COULD  WE  GO? 

B  is  suggested  ask  the  following  questions: 

SHE  BE  A  LOT  OF  PEOPLE  THERE? 


5  IT? 


WE  GET  PERMISSION  TO  VISIT  THAT  PLACE? 


ANTICIPATED  STUDENT  BEHAVIORS 


Dux'hij  rids  aatioiti'j  I'gjh  student  should: 

—  identify  several  plants  and  animals  found  in 

his  ai^ea 

—  i*<:\:*Mnize  relcitionships  of  plants  and  animals 
i>i  his  area 

— supply  to  the  teacher  the  names  of  several 
local  plants  and  a^iirnals  to  he  recorded  on 
TalVjsheet  4^-2. 

students  should: 


— respond  by  naming  various  places  in  their  area. 


— respond  with  such  comments  as,  "Maybe,"  "Yes," 

"No." 

—  respond,  "City,"  "Somebody,"  "I  don*t  know," 
"The  mayor." 

—  respond  with  statements  such  as,  "Talk  to  the 
owner,"  "Call  the  person  that  owns  it,"  "Ask 
at  the  mayor's  office." 


MATERIALS 


TEACHING  STRATEGIES 


Discuss  all  the  various  areas  that  could  be  visited  and 
eventually  arrive  at  as  much  of  a  universal  agreement  as 
is  possible.     Try  not  to  dictate  the  spot  -  let  students 
discuss  the  problem  and  weigh. all  the  considerations. 

Then  say: 

t>/HEN  WE  VISIT  THE    (place)   WHAT  KINDS  OF  PLANTS 
AND  ANIMALS  DO  YOU  THINK  WE  WILL  FIND? 


As  students  make  suggestions,  write  them  on  the  chalk- 
board in  two  columns  -  "Plant"  and  "Animal."     If  there 
is  any  confusion  about  what  is  plant  or  animal,  it  should 
be  clarified  at  this  time*     Students  may  not  think  of  a 
fish,  a  bird,  or  an  insect  as  an  animal,   for  example. 
If  this  problem  arises,  it  would  be  a  good  time  to  review 
the  grouping  work  done  earlier  in  Unit  I. 

If  the  space  on  the  chalkboard  is  not  needed,  leave  the 
list  of  plants  and  animals  on  the  chalkboard  until  after 
the  trip.     If  the  space  is  needed,  have  a  student  copy 
the  list  for  a  permanent  record,  to  be  referred  to  later. 

The  Day  of  the  Field  Trip; 

If  the  weather  is  bad,  postpone  the  field  trip  and  see 
Activity  4-6  for  an  alternate  lesson. 

Briefly  review  with  the  students  the  conduct  you  expect 
from  them  on  the  field  trip. 

NOTE:     Students  should  be  paired  for  the  trip.     Tell  each 
group   (pair)  to  identify  for  you  at  least  three 
plants  and  three  animals  from  the  area.  Direct 
theffi  to  tell  you  the  name  of  each  organism  and 
whether  or  not  it  is  a  plant  or  an  animal.  If 
you  question  the  presence  of  the  living  thing,  ask 
to  see  it  or  indicate  evidence  of  it.  Encourage 


TEACHING  STRATEGIES 


i/arious  areas  that  could  be  visited  and 
at  as  much  of  a  xiniversal  agreement  as 
not  to  dictate  the  spot  -  let  students 

Lem  and  weigh  all  the  considerations. 


[T  THE  (place)  WHAT  KINDS  OF  PLANTS 
VO  YOU  THINK  WE  WILL  FIND? 


suggestions,  write  them  on  the  chalk- 
nns  -  "Plant"  and  "Animal."  If  there 
about  what  is  plant  or  animal,  it  should 

bhis  time.     Students  may  npt  think  of  a 
an  insect  as  an  animal,  for  example. 

irises,  it  would  be  a  good  time  to  review 
done  earlier  in  Unit  I. 

ie  chalkboard  is  not  needed,  leave  the 
id  animals  on  the  chalkboard  until  after 

space  is  needed,  have  a  student  copy 
jrmanent  record,  to  be  referred  to  later. 

jeld  Trip; 

bad,  postpone  the  field  trip  and  see 
ian  alternate  lesson. 

tth  the  students  the  conduct  you  expect 
l-field  trip. 

Ihould  be  paired  for  the  trip.  Tell  each 
|r)  to  identify  for  you  at  least  three 

three  animals  from  the  area.  Direct 
Jll  you  the  name  of  each  organism  and 

not  it  is  a  plant  or  an  animal.  If 
Ion  the  presence  of  the  living  thing,  ask 
lor  indicate  evidence  of  it.  Encourage 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— guess  some  of  the  plants  and  animals  they  expect 
to  find  in  the  area  visited. 


TEACHING  STRATEGIES 


students  to  wander  around  and  find  as  many  living 
things  <ig  possible.     Also,  urge  students  to 
collect,  indirect  evidence  such  as  a  feather,  a 
bone,  hair,  an  acorn,   a  leaf,  or  tracks. 

Record  the  names  of  the  two  students  in  each  team  on 
Tallysheet  4-2  and  take  it  along  on  the  field  trip  to 
check  off  plants  and  animals  that  each  team  finds. 
(The  tallysheet  may  be  attached  to  a  clipboard  for 
case  in  writing.)     If  you  must  tell  the  student  the  name 
of  the  living  thing,  make  an  asterisk  in  the  animal 
column  for  that  team.     (See  Diagram  4-3.) 

Allow  students  to  list  duplicate  organisms,  but  strive 
to  obtain  variety  by  asking  them  to  bring  in  more  names 
if  thoy  all  select  the  same  organisms. 

Some  teams  may  have  difficulty  supplying  the  specific 

names  of  animals,  such  as  "robin"  or  "hawk",  in  which 

case  you  can  use  a  group  name  as  a  category,  such  as 

"birds"  or  "bugs".     The  same  will  be  true  of  plants. 

Wlien  back  inside  the  classroom,  have  students  compare 
their  predictions  with  their  actual  findings.    Do  this 
by  writing  on  the  chalkboard  the  list  of  plants  and 
animals  the  students  saw  as  they  call  them  out  to  you. 
Place  this  list  next  to  those  listed  before  the  field 
trip.     Have  students  circle  the  names  of  any  organisms 
which  occur  on  one  list  but  not  on  the  other.     (If  some 
predicted  before  the  field  trip  that  a  robin  might  be 
seen,  but  no  robin  was  reported,  circle  robin.) 

VWY  DIDN'T  WE  SEE  ALL  OF  THE  PLANTS  AND  ANINALS 
WE  THOUGHT  WE  WOULD  SEE? 


TEACHING  STRATEGIES 


(nts   to  wander  around  and  find  as   many  living 
[s   as   possible-      Also,    urge   students  to 
ct   indirect   evidence   such   as    a  feather /  a 
hair,    an  acorn/    a  leaf,    or  tracks - 

araes   of   the   two  students    in   each   team  on 
—2   and   take    it   along  on  the    field  trip  to 
ants   and  animals   that  each   team   finds - 
eet  may   be   attached   to  a  clipboard  for 
ing-)      If  you  must   tell  the   student  the  name 
g   thing,    make   an  asterisk   in  the  animal 
hat   team-       (See   Diagram  4—3.) 

ts    to   list  duplicate  organisms,    but  strive 
riety   by   asking  them  to  bring   in   more  names 
select   the   same  organisms - 

ay  have  difficulty  supplying  the  sx^ecific 
nals ,    such   as    "robin"   or   "hawk",    in  v/hich 

use  a  group  name  as  a  category,  such  as 
3ugs".      The    same  will  be   true  of  plants - 

5ide   the   classroom,    have   students  compare 
tions  with  their  actual   findings-      Do  this 
1   the   chalkboard  the   list  of  plants  and 
students   saw  as   they  call   them  out  to  you. 
Lst  next   to   those   listed  befo re   the  field 
students   circle   the   names   of  any  organisms 
>n   one    list  but  not  on   the   other.       (If  some 
core   the    field   trip   that   a  robin  might  be 
robin   was   reported,    circle  robin.) 

J'T    WE    SEE    ALL   OF   THE    PLANTS   AND  AN I NALS 
;HT   l-JE   WOULD  SEE? 


ERIC 


ANTiCIPATED  STUDENT  BEHAVIORS 


Students  should: 


—  respond,    "I   don*  t  know, "    "Some   were    asleep, " 

"Some  v;ere  dead,"  "Some  spend  only  part  of  their 
time  there,"  "They  were  there  but  we  just  missed 
them,"    "We  made  a  mistake." 


TEACHING  STRATEGIES 


WHAT  LIVING  THINGS  DID  WE  FIND  THAT  WE  DIDN'T 
EXPECT? 

WHAT  LIVING  THINGS  WERE  REPORTED  THE  MOST? 


Each  plant  and  animal  will  now  be  discussed,  and  then 
used  in  making  a  food  web.  Distribute  one  3X5  card 
to  each  student.  Direct  the  students  to  write  on  his 
card  the  name  of  a  specific  plant  or  animal  from  the 
list.  Then  have  students  place  cards  on  the  bulletin 
board  in  a  rough  circle. 

Begin  the  class  discussion  by  pointing  to  a  card. 
Ask: 

WHAT  IS  THIS  (plant  or  animal)  LIKE? 
WHAT  DOES  IT  EAT? 

Or  in  case  of  a  plant,  ask: 

WHAT  EATS  IT? 

(Student's  name)   WILL  YOU  GO  TO  THE  BULLETIN 
BOARD  AND  PLACE  A  STRING    (YARN  OR  MASKING 
TAPE)   TO  CONNECT  THE   (animal)    WITH  THE  PLANT 
IT  EATS? 

Continue  the  questioning  and  the  student  involvement  until 
all  plants  and  animals  have  been  connected  by  at  least 
one  string.    Throughout  the  discussion,  emphasize  the 
interdependency  of  living  things  on  one  another.  When 
all  organisms  are  connected,  ask: 

WHAT  HAVE  WE  MADE  ON  THE  BULLETIN  BOARD? 


TEACHINO  STRATEGIES 


;   THINGS    DID   WE    FIND  THAT   WE  DIDN'T 


;   THINGS   VJBRJE:   REPORTED  THE  MOST? 

nimal  will   now  be  discussed,    and  then 
food  web.      Distribute  one    3X5  card 
Direct  the   students  to  write  on  his 

[  a  specific   plant  or  animal   from  the 
students  place   cards  on  the  bulletin 
circle. 

discussion   by  pointing  to   a  card. 


5    (plant  or   animal)  LIKE? 
r  EAT? 

::ase   of  a  plant,  ask: 
\TS  IT? 

lame)    WILL   YOU   GO  TO  THE"  BULLETIN 
jACE   a'  STRING    (YARN   OR  MASKING 
INECT   THE    (animal)    WITH  THE  PLANT 

jtioning  and  the   student  involvement  unti 
limals  have  been   connected  by  at  least 
mghout  the   discussion,   emphasize  the 
s-x   living  things  on  one  another-  When 
i   connected,  ask: 

;   MADE   ON   THE    BULLETIN  BOARD? 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-5 


students  should: 


— list  the   things   circled  in  the    field   trip  list, 

— identify  the  most  common  things  observed  during 
the  trip. 


— respond  according  to  the  organisms  specified. 


— respond  by  naming   the   food  involved. 


— connect  the   two  organisms  with  yarn  or  tape. 


— respond,    "Food  web,"    "Food  chain," 


109 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  WOULD  HAPPEN  IF  ALL  OF  THE  (name  of  local  i  I 
plant  or  animal)   WERE  TO  DISAPPEAR  SUDDENLY?  .jj 

Because  of  the  lack  of  knowledge  of  the  habits  of  all  thd, 
local  plant  and  animal  life  it  may  be  difficult  for  some  | 
of  the  students  to  draw  the  proper  inferences.  Guide  the; 
discussion  so  the  students  conclude  that  if  anything 
happens  to  one  group  of  living  things,  one  or  more  | 
other  groups  is  likely  to  be  affected.  For  example,  if  ■: 
no  one  feels  that  the  disappearance  of  trees  would  affect 
animals,  ask:  J 

WI-IKRE  WOULD  SQUIRRELS  LIVE  IF  THERE  WERE  NO  | 
TREES?     WI-iERE  WOULD  BIRDS  BUILD  THEIR  NESTS? 


IF  ALL  THE  INSECTS  WERE  TO  DISAPPEAR,  WHAT 
WOULD  BIRDS  THAT  EAT  MOSTLY  INSECTS  EAT  TO 
KEEP  FROM  STARVING? 

IF  ALL  THE  BIRDS  THAT  EAT   INSECTS  WERE  TO 
DISAPPEAR  SUDDENLY,  WHAT  WOULD   HAPPEN  TO 
THE  NUMBER  OF  INSECTS? 


Mill 


Encourage  students  to  suggest  and  discuss  other  living  ! 
things  whose  disappearance  would  affect  groups  of  living 
things. 


M4l  A  :MVk  Ml, 


I  STRATEGIES 

iDP;HAPPEN  IF  ALL  OF  THE  (noine  of  local 
lanimal)   WERE  TO  DISAPPEAR  SUDDENLY? 


xlack  of  knowledge  of  the  habits  of  all  the 
d  animal  life  it  may  be  difficult  for  some 
s  to  draw  the  proper  inferences.    Guide  the 
the  students  conclude  that  if  anything 

group  of  living  things,  one  or  more 
s  likely  to  be  affected.     For  example,  if 
hat  the  disappearance  of  trees  would  affect 

LD  SQUIRRELS  LIVE  IF  TKERE  WERE  NO 
HERE  WOULD  BIRDS  BUTLD  THEIR  NESTS? 


E  INSECTS  IVERE  TO  DISAPPEAR,  WIIAT 

that  eat  mostly  insects  eat  to 
^'starving? 

C  BIRDS  THAT  EAT  INSECTS  WERE  TO 
I  SUDDENLY ,   WHAT  WOULD  HAPPEN  TO 
R^^OF  INSECTS? 

Bnts  to  suggest  and  discuss  other  living 
Lsappearance  would  affect  groups  of  living 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


-infer  that  if  something  happens  to  one  group 
of  living  i:hings,  another  group  suffers. 


-recognize  that  trees  have  an  effect  and  respond, 
"They  wouldn't  have  a  place  to  live,"  "They'd 
have  to  go  someplace  else." 


—  respond,   "Eat  seeds/'  "Eat  something  else  or  die," 


— respond,  "There  would  be  lots  more,"  "More  would 
grow . " 


'■■'■ml 


MATERIALS 


tlERlC"- 


TEACHING  STRATEGIES 


Send  in  Tallysheet  4-2. 


CHANGE 


See  Change  of  Pacers  6  and  7. 


ANTICIPATED  STUDENT  BEHAVIORS 


activityI 

4-5:11 


Upon  aompletion  of  this  aativity^  each  atudem 
should^  as  a  minimm: 

— identify  by  observation  or*  inferences  one^  plant 
and  one  animal  living  in  the  local  area 

—  state  haij)  the  disappearance  of  one  group  of 
plants  or  animals  mght  possibly  affect  other 
living  things 

— be  able  to  complete  links  in  a  food  web* 


CHANGE  ^P^ER 
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^  Me  and  my 
^  Environment 


FOCUS  FOR  THIS 
CONTENT: 
Unit 


ACTIVITY 


Goals  for  the  Student: 

!•    Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world* 


2.    Develop  an  understanding  of  cycling 

and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

Core  A  Objectives  for  the  Student: 

1,  Reconstruct  the  transfer  of  energy, 
food,  and  water  through  environmental 
systems. 

2.  Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 

and  being  eaten. 

ENVIRONMENTAL  THEME: 

Diversity  and  Patterns 

INQUIRY  SKILLS: 
Inferring 

PROBLEM-SOLVING  SKILLS: 

Explaining,  Defending,  Answering  Why  Questions 


PRACTICAL  APPLICATION: 

Practicing  Communication  Skills 


e  and  my* 
Environment 


FOCUS  FOR  THIS 
CONTENT: 
Unit 


ACTIVITY 


Goals  for  the  Student: 

!•    Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 


2,    Develop  an  understanding  of  cycling 

and  appreciate  the  cycling  relationshif 
of  the  materials  and  organisms  in  the 
environment. 

Core  A  Objectives  for  the  Student: 

1.  Reconstruct  the  transfer  of  energy, 
foodf  and  water  through  environmental 
systems. 

2,  Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
and  animals  as  a  result  of  eating 
and  being  eaten. 

ENVIRONMENTAL  THEME: 

Diversity  and  Patterns 

INQUIRY  SKILLS: 
Inferring 

PROBLEM-SOLVING  SKILLS: 

Explaining,  Defending,  Answering  Why  Questions 


PRACTICAL  APPLICATION: 

Practicing  Communication  Skills 


MATERIALS 


Slide  4-4  through  4-9 
35  mm  Slide  projector 


Slide  4-4 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  4-6,    Food  Webs  in  Other  Places 

This  activity  is  designed  to  show  students  some  envi-i^on- 
ments  other  than  the  one  they  visit.  It  will  allou)  them 
to  infer  the  conditions  in  these  environments •  Students 
will  also  have  an  opportunity  to  relate  obvious  environ^ 
mental  conditions  to  the  plants  and  animals  of  an  area^ 


Teacher  Preparation; 

For  your  information,  a  few  examples  of  the  plants  and 
animals  that,  might  be  found  in  the  areas  shovm  in  the 
slides  are  listed  below. 


Plants 


Animals 


4-4    Water  Plants 


Octopus,  Lobsters,  Sponge, 
Sharks,  Whales,  Crayfish, 
Frogs,  Snails,  Clams 


4-5  Cypress,  Spanish 
Moss ,  Mangroves , 
Lilies 


Snake,  Deer,  Turtle, 
Alligator 


4-6    Pines ,  Grass , 

Aspen,  Fir,  Mosses, 
Ferns,  Berries 


Deer,  Bear,  Cougar,  Bobcat, 
Wolf,  Squirrel,  Chipmunk, 
Moose 


4-7    Grass ,  Sagebrush , 
Bxashes 


Jackrabbit,  Prairie  Dog, 
Fox,  Coyote,  Deer,  Rattle- 
snake 


4-8    Cactus,  Yucca, 

Chaparral ,  Sage- 
brush 


Fox,  Rattlesnadce,  Gerbil, 
Owl 


4-9 


Grass,  Trees, 
Shmbs ,  Flowers 


Lion,  Zebra,  Giraffe,  Hyena, 
Vulture,  Deer 


I      TEACHING  STRATEGIES 


. :  Food  Webs  in  Other  Places 

y  is  designed  to  shM  students  some  environ^ 
than  the  one  they  visit.  It  will  allob)  them 
conditions  in  these  environments.  Students 
>e  an  opportunity  to  relate  obvious  environ-- 
tions  to  the  plants  and  animals  of  an  area. 


siration : 


^rmation,  a  few  examples  of  the  plants  and 
might  be  found  in  the  areas  shown  in  the 
is  ted  below « 


5 

Lants 


,  Spanish 
angroves , 


Animals 

Octopus ,  Lobsters  >  Sponge , 
Sharks,  Whales,  Crayfish, 
Frogs /  Snails,  Clams 

Snake,  Deer,  Turtle, 
Alligator 


Srass « 

pir.  Mosses, 
Berries 

pagebrush , 


Deer,  Bear,  Cougar,  Bobcat, 
Wolf,  Squirrel,  Chipmunk, 
Moose 

Jackrabbit,  Prairie  Dog, 
Fox,  Coyote,  Deer,  Rattle* 
snake 


Yucca, 
il,  Sage- 


Fox,  Rattlesnake,  Gerbil, 
Owl 


^rees , 
Flowers 


Lion,  Zebra,  Giraffe,  Hyena, 
Vulture,  Deer 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  activity ^  each  student  should: 

— observe  a  aeries  of  slides  of  various 

environments 
— participate  in  a  discussion  of  the  various 

environments 

-'-make  inferences  about  characteristics  of  unknoum 
environments. 


TEACHING  STRATEGIES 

As 

much  student  discussion  as  possible  should  accompany 

these  slides.     The  students  should  be  asked  to  think  of 

other  living  things  they  might  expect  to  find  in' each 

area  pictured.     There  might  also  be  indirect  evidence 

of 

some  organisms  that  the  students  could  use  as  a  clue 

to 

the  presence  of  an  animal  —  for  example,  a  feather 

from  a  cardinal. 

As 

each  slide  is  shown,  ask  this  series  of  questions: 

WHERE  WAS  THIS  PICTURE  TAKEN?     WHY  DO  YOU 

THINK  SO? 

WHAT  KINDS  OF  PLANTS  DO  YOU  SEE? 

DO  THESE  ANIMALS    (PLANTS)   LIVE  AROUND  HERE? 

WHICH  ONES  COULD  WE  NOT  FIND  IN  OUR  AREA? 

WHY? 

WHAT  OTHER  PLANTS    (ANIMALS)    DO  YOU  SUPPOSE 

LIVE  AT  THIS  PLACE?     WHY?     HOW  DO  YOU  KNOW?  - 

WHAT  IS  THE  WEATHER  LIKE  AT  THIS  PLACE? 

V7HAT  DO  THE  ANIMALS  IN  THE  PICTURE  EAT?  WHAT 

EATS  THEM? 

TEACHING  STRATEGIES 


fliscussion  as  possible  shoiild  accompany 
lie  students  should  be  asked  to  think  of 
igs  they  might  expect  to  find  in  each 
rhere  might  also  be  indirect  evidence 
5  that  the  students  could  use  as  a  clue 
Df  an  animal  —  for  example,  a  feather 


shown,  ask  this  series  of  questions: 
ilS  PICTURE  TAKEN?     WHY  DO  YOU 

PLANTS  DO  YOU  SEE? 

I; 

|f  animals  do  you  see? 

:mals  (plants)  live  around  here? 

buld  we  not  find  in  our  area? 


LANTS   (ANIMALS)  DO  YOU  SUPPOSE 
PLACE?     WHY?     HOW  DO  YOU  KNOW? 

WEATHER  LIKE  AT  THIS  PLACE? 


&NIMALS   IN  THE  PICTURiS  EAT?  WHAT 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


— infer  the  locations  of  the  pictures  and  tell 
what  they  used  as  clues. 

— describe  in  general  terms  the  plants  in  the 
pictures, 

—  describe  the  animals  in  the  pictxires, 

— identify  local  plants  and  animals  as  much  as 
possible. 


— identify  those  plants  and  animals  not  found  in 
the  area  and  give  reasons  why  not,  such  as, 
"No  food,"  "Too  large,"   "Too  cold,"  "Too  wet," 
"Too  dry,"  "Too  many  people,"  auid  so  forth. 

— infer  what  other  plants  and  animals  live  there. 
— speculate  about  the  climate  of  the  place. 


— describe  possible  food  sources  of  animals 
described. 


TEACHING  STRATEGIES 


WHY  DO  THE  LIVING  THINGS  PICTURED  DEPEND  ON 
EACH  OTHER? 


LETS  USE   THE   PLANTS   AND  ANIMALS   IN   THE  PICTURE 
AND  THE   ONES   YOU   SUGGESTED,    TO  MAKE  A  FOOD 
CHAIN . 


Put  ttxe  food  chain  suggested  fc>y  the  st\adents  on  the 
chalkt>oard. 

COULD  YOU  LIVE   AT  THIS   PLACE?      WHY?      WHY  NOT? 


Continue  with  this   line  of  questioning  for  each  slide. 


CHAN( 


See  Change  of  Pacexs  8  and  9. 


THE  LIVING  THINGS  PICTURED  DEPEND  ON 
THER? 


SE  THE  PLANTS  AND  ANIMALS  IN  THE  PICTURE 
ONES  YOU  SUGGESTED,   TO  MAKE  A  FOOD 


chain  suggested  by  the  students  on  the 


fOU  LIVE  AT  THIS  PLACE?    WHY?    WHY  NOT? 


h  this  line  of  questioning  for  each  slide, 


tili 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


-recognize  food  relationships  and  make 
responses  such  as,  ''The  buffalo  eats  grass,' 
'*The  eats 


-suggest  which  plants  and  animals  would  fit  into 
a  food  chain. 


— speculate  on  their  life  needs  and  decide  if  the 
pictured  environment  could  satisfy  those  needs • 


Upon  completion  of  this  activity j  each  student 

— have  participated  in  the  description  of  one  ov 

more  of  the  slides 
— haoe  made  at  least  one  inference  about  one  of  the 

pictured  environments. 


CHANGE  OTP^ER 


E  Pacers  8  and  9. 
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e  and  my 
Environment 


FOCUS  FOR  THIS 

Tt  t  Tin  V 

ACTIVITY 

CONTENT : 

Unit 

Goals  xor  the  Student: 

1,    Develop  an  understanding  of  the  flow 

of  energy  through  the  living  world. 

D  •    comprtariena  tne  roxe  or  man  as  an 

integral  part  of  nature  not  apart 

from  nature. 

Core 

A  Objectives  for  the  Student: 

1«    Reconstruct  the  transfer  of  energy. 

food,  and  water  through  environmental 

systems • 

2m    Recognize  the  existence  and  importance 

of  interrelationships  between  plants 

and  animals  as  a  result  of  eating 

and  being  eaten. 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental 

Components,  Complementarity  of  Organisms  and 

Environment,  Flow  of  Energy 

INQUIRY  SKILLS: 

Identifying,  Associating,  Describing 

PROBLEM-SOLVING  SKILLS: 

Explaining,  Defending,  Answering  Why  Questions 

PRACTICAL 

APPLICATION : 

Following  Directions,  Practice  Communication 

Skills 

CTIVITV 


oals  for  the  Student: 

•     Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 


CORE  A. 


ENERGY  AND 
MATERIAL  TRANSFER 


ACTIVITY  4-7 


CLUES  TO  SUCCESS 


Objectives  for  the  Student: 
•     Reconstruct  the  transfer  of  energy, 
food,  and  water  through  environmental 
systems. 

«     Recognize  the  existence  and  importance 
of  interrelationships  between  plants 
£Uid  animals  as  a  result  of  eating 
and  being  eaten. 

fU^  THEME: 

Blationships  of  Environmental 

snts/  Complementarity  of  Organisms  and 

runent,  Flow  of  Energy 

tiLiS: 

Eying,  Associating,  Describing 

i-'  ' 

^ING  SKILLS: 

ling,  Defending,  Answering  Why  Questions 
?PI,ICATION: 

.ng  Directions,  Practice  Communication 


ACTIVITY 
4-7 


MATERIALS 


Worksheet  4-3 

Slides  4-10  through  4-13 
*Many  magazines  containing  plant 

and  animal  pictures 
*Scissors 
*Butcher  paper 
*Lcu:ge  felt  pens  or  crayons 
*Paste  or  tape 
*35  mm  Slide  projector 


^  *Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


It 

Activity  4-7 ♦    Clues  to  Success 

This  clue  to  success  is  divided  into  two  parts.  The 
first  is  stivACtured.    Its  completion  should  aid  in  the  j 
success  of  the  second^  which  is  relatively  unatvuctured  | 
to  alloD  latitude  for*  the  student's  imagination.  i 


Part  I. 

Before  giving  students  Worksheet  4-3,  turn  to  the  Progres 
in  Following  Directions  page  of  the  Student  Record  of  'il 
Progress.     Use  the  guidelines  to  rate  your  students  on 
their  ability  to  follow  directions.     Distribute  Worksheet^ 
4-3.  -1 

Then  say:  1 

FIRST  FIND  SIDE  A  OF  YOUR  WORKSHEET.     NOW,   LISTEN  j 
CAREFULLY.     WE  ARE  GOING  TO  PRACTICE  FOLLOWING 
DIRECTIONS.      LISTEN  VERY  CAREFULLY  AND  DO  THINGS  j 
JUST  AS    I  ASK  YOU  TO.      I  WILL  REPEAT  EACH  DIRECT  I  ON  i| 
ONLY  ONE  TIME.  iij 


PRiNT  YOUR  NAME  IN  THE  SPACE  AT  THE  TOP  OF  THE 
WORKSHEET. 


TEACHING  STRATEGIES 


Clues  to  Success 


\?suQQe8s  is  divided  into  two  parts ^  The 
matured.    Its  completion  should  a-'d  in  th^^ 
me  seaondy  vhL^h  is  I'elatively  WiC>ti*uc* lured 
vLtude  for  the  student's  imagination. 


ANTICIPATED  STUDENT  BEHAVIORS 


DiiiKng  this  aot-loitijy  each  student  should: 

—  answev  eaoh  of  the  four  instructional  assessment 
quest  i.-^ns  on  Worksheet  4-3 

-'-v.Kt        of  magazines  pictui*es  of  plants  and 
aninut<:  that  iwc  related 

—  ind'jate  with  lines  on  his  food  web  some 
interreiatioyiships  between  the  plants  and 
vrinjls 

''-*:^xylaiK  t,-)  tk'j  i-*lass  h-ju'*  materials  and  energy 

^':c:)e  throujh  his  food  ^eb 
— ca\  :c  the  class  how  the  disappearanQe  of 

or.^  kind  of  organism  in  his  food  i^eh  might 

aff^'it  other  organisms  in  the  Mb. 


clues(T0^success 


g  students  Worksheet  4-3,   turn  to  the  Progress 

Directions  page  of  the  Student  Record  of 
se  the  guidelines  to  rate  your  students  on 
y,  to  follow  directions.    Distribute  Worksheet 


IND  SIDE  A  OF  YOUR  WORKSHEET,     NOV^,  LISTEN 
LY.     VVE  ARK  GOING  TO  PRACTICE  FOLLOWING 
DNS.      LISTEN  VERY  CAREFULLY  AND  DO  THINGS 

I  ASK  YOU  TO.  I  WILL  REPEAT  EACH  DIRKCTION 
E  TIME. 

3UR  NAME  IN  THE  SPACE  AT  THE  TOP  OF  THE 
Bt  .  . 

n 


students  should; 


-print  their  namo  in  the  space  at  the  top  of  the 
worksheet. 


^  Slide  4-10  and  4-11, 
Worksheet  4-3A 


Slide  4-12  and  4-13, 
Worksheet  4-3B 


TEACHING  STRATEGIES 


Pause;  repeat  the  direction?  pause  again;  then  say: 

PRINT  THE  DATE  UNDER  YOUR  NAME. 

Pause;  repeat  the  direction;  pause  again;  then  say; 

MARK  AN  X  IN  THE  LOWER  RIGHT-HAND  CORNER  OF  THE 
WORKSHEET. 

Pause;  repeat  the  direction;  pause  again;   then  say: 

CIRCLE  THE  WORKSHEET  NUMBER* 

Pause;  repeat  the  direction;  pause  again;   then  says 

DRAW  A  BOX  AROUND  YOUR  NAME* 
Pause;  repeat  the  direction;  pause  again;  then  say: 

NOW  WE  ARE  GOING  TO  ANSWER  SOME  QUESTIONS  ABOUT 
FOOD  WEBS. 

Read  aach  question  and  possible  answers  aloud  to  the 
studenv.s,  while  projecting  the  slides  in  order  for  each 
question.     Repeat  each  question  and  allow  ample  time 
for  the  students  to  mark  their  worksheets. 


When  the  students  are  finished,  collect  the  worksheets. 
Then  project  Slides  4-10  through  4-12  again,  discussing 
the  questions  and  answers  with  them.     Encourage  students    -j  ;| 
to  defend  their  choices.    After  class,  tally  the  students  1  1 


TEACHING  STRATEGIES 


direction;  pause,  again;   t±ien  say: 
TE  UNDER  YOUR  NAME, 
direction;  pause  again;  then  say: 
THE  LOWER  RIGHT-HAND  CORNER  OF  THE 

direction;  pause  again;   then  say: 

ORKSHEET  NUMBER. 

direction;  pause  again;   then  say:. 

ROUND  YOUR  NAME, 
direction;  pause  again;  then- say: 

OING  TO  ANSWER  SOME  QUESTIONS  ABOUT 


n  and  possible  answers  aloud  to  the 
ro.jecting  the  slides  in  order  for  each 

each  question  and  allow  ample  time 
to  mark  their  worksheets. 


are-  finished-,  collect  the  worksheets, 
s  4-10  through  4-12. again,  discussing 
-"g^-"rs  with  them.     Encourage  students 
pD!/^".    After  class,  tally  the  students^ 


ANTICIPATED  STUDENT  BEHAVIORS      \  ACTIVITY 

4-7 

Students  should: 


— print  their  name. 


-mark  an  X  in  the  lower  right-hand  corner  of  their 
worksheet. 


— circle  the  worksheet  number. 


— draw  a  box  around  their  name. 


— mark  an  X  on  the  plant  in  answer  to  Question  1. 

— mark  Choice  B  in  answer  to  Question  2. 

— mark  Choice  B  in  answer  to  Question  3  after 
inferring  that  the  number  of  fish  in  the  pond 
will  decrease  as  a  result  pf  a  decreasing  food 
supply. 

— mark  A  and  E  in  answer  to  Question  4  after  - 
inferring  that  the  grass  would  grow  taller  with 
no  rabbits  to  eat  it  and  that  the  hawks  would 
decrease  since  there  are  fewer  rabbits  to  eat. 


TEACHING  STRATEGIES 


answers  on  Tallysheet  4-3,    Consider  whether  the  whole  . 
class  needs  further  review  or  if  a  few  individuals  need 
special  attention.     Send  in  Tallysheet  4-3. 

Then  proceed  to  the  next  part. 

Part  II > 

Instruct  students  to  cut  pictures  of  plants  and  animals 
that  they  believe  are  part  of  a  food  web  out  of  the 
magazines  you  provide.    It  is  important  that  you  obtain 
Sufficient  magazines  with  appropriate  plant  and  animal 
pictures.    Several  that  would  be  excellent  for  this 
purpose  are: 

Ranger  Rick^  National  Wildlife ^  International  Wildlife 
all  available  from:     National  Wildlife  Federation 

1412  -  16  Street,  N.W. 

Washington,  D.  C.  20036 


Audubon  Magazine 


950  -  3rd  Avenue 
New  York,  New  York 


10022 


Arizona  Highways 


2039  W.  Louis  Avenue 
Phoenix,  Arizona  85009 


and 

National  Geographic    17th  and  M  Streets,  N.W. 

Washington,  D.  C.  20036 

Friends,  other  teachers,  and  students  may  be  able  to  help! 
in  supplying  copies  of  the  above.    Don't  forget  to  seek 
out  your  school  librarian,  who  may  have  back  issues  that; 
can  be  cut  up.     Sports  magazines  (Outdoor  Life,  Field  & 
Stream,  etc.)  available  at  most  newsstands  should  also 
prove  useful. 


Have  the  students  tape  or  paste  pictures  onto  a  large 
piece  of  butcher  paper.    After  they  have  placed  the 


'allysheet  4-3,    Consider  whether  the  whole 
further  review  or  if  a  few  individuals  need 
ixition^     Send  in  Tallysheet  4-3. 

to  the  next  part. 


idents  to  cut  pictures  of  plants  and  animals 
lieve  are  part  of  a  food  web  out  of  the 
»u  provide.     It  is  important  that  you  obtain 
iai^dzines  with  appropriate  plant  and  animal 
everal  that  would  be  excellent  for  this 


National  Wildlife^  International  Wildlife 
ble  from:     National  Wildlife  Federation 
1412  -  16  Street,  N.W* 
Washington,  D.  C.  20036 
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gazine 


950  -  3rd  Avenue 
New  York,  New  York 


10022 


ghways 


2039  W.  Louis  Avenue 
Phoenix,  Arizona  85009 

and 


eographic     17th  and  M  Streets,  N.W. 

Washington,  D.  C.       200  36 

er  teachers,  and  students  may  be  able  to  help 
copies  of  the  above.     Don't  forrjet  to  seek 
30l  librarian,  who  may  have  back  issues  that 

Sports  magazines    (Outdoor  Lif e ,  Field  & 
B  available  at  most  newssLands  should  also 


ients  tape  or  paste  pictures  onto  a  largo 
pher  paper.     After  they  have  placed  the 

ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


TEACHING  STRATEGIES 


pictures  on  the  paper,  have  them  connect  the  plants  and 
animals  with  arrows,  using  felt  pens  or  crayons  to  show 
the  relationships  tJiat  exist. 


When  the  food  webs  are  complete,  ask  each  student  to 
display  his  food  web  and  explain  to  the  class  tlie 
relationships  he  has  drawn.     Ask  each  student  to  explain 
how  energy  and  materials  are  passed  through  the  food- web, 
and  also  to  show  how  the  disappearance  of  one  kind  of 
living  thing  might  affect  his  food  web. 

As  each  student  explains  his  food  web,  capitalize  on  the 
good  things  tJnat  are  in  the  food  web#     You  can  use  this     ^  ^ 
activity  as  a  gauge  of  your  teaching  success  in  Activities 
4-1  through  4-6.     The  activity  has  achieved  its  purpose 
if  all  of  your  students  made  a-  reasonable  food  web  and 
have  shown  basically  accurate  interrelationships. 
Evaluate  in  your  own  jnind  the  posters  that  do  not  meet 
this  minimal   standard.     Perhaps  you  will  need  to  backtrack 
to  make  certain  concepts  clearer  •    Success  will  be 
determined  by  the  ability  of  the  students  to  explain  | 
material  and  energy  flow  and  disruptions  in  their  food 
web . 

Display  all  the  food  webs  somewhere  in  your  room,  .  i 

Interpreting  and  Scoring; 

Items  1  and  2:    Assess  the  concept  of  transfer  of  energy 
in  the  food  web.     Students  must  draw  conclusions  from       '  ; 
data  presented.    Additional  work  on  food  chaiihs  will  be!,,: 
needed  for  those  students  who  mark  these  ans;wers  wrong L.^f 


MCHiNG  StR ATEG lES 


paper,  have  them  connect  the  plants  and 
pws ,  using  felt  pens  or  crayons  to  show 
that  exist. 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should; 


— construct,  individually,  a  picturial  food  web. 


TIME 


)s  are  complete,  ask  each  student  to 
web  and  explain  to  the  class  the 
has  drawn.    Ask  each  student  to  explain 

iterials  are  passed  through  the  food  web , 

^fhow  the  disappearance  of  one  kind  of 

[t  affect  his  food  web. 


Sxplains  his  food  web,  capitalize  on  the 
are  in  the  food  web.     You  can  use  this 
ge  iof  your  teaching  success  in  Activities 
fehe  activity  has  achieved  its  purpose 
fidents  made  a  reasonable  food  web  and 
lly,  .accurate  interrelationships. 
Swri'  mind  the  posters  that  do  not  meet 
iard.     Perhaps  you  will  need  to  backtrack 
pncepts  clearer.     Success  will  be 

ability  of  the  students  to  explain 
gy  flow  and  disruptions  in  their  food 


ood  webs  somewhere  in  yoar  room. 


Scoring ; 


sselss  the  concept  of  transfer  of  energy 
Sfeudients  miast  draw  conclusions  from 
^ajitional  work  on  food  chain**  will  be 
sii|amts|^^  answers  wrong. 


12 


.'I  . 


TEACHING  STRATEGIES  I 


Find  the  colximn  marked  Activity  4-7,  Transfer  of  Energy, v;; 
on  the  Concepts  page  of  the  Student  Record  of  Progress  > 
Circle  YES  if  the  student  has  answered  both  Questions 
One  and  Two  correctly.     Otherwise,  circle  NO.  ■] 

Items  3  and  4;    Assess  the  understanding  of  the  inter- 
relationships between  living  things  in  the  environment. 
These  items  assess  a  higher  level  of  problem-solving  \ 
skills,  and  answering  one  out  of  a  possible  three  will 
indicate  success.  : 

Find  the  column  marked  Activity  4-7,  Effects  on  Food  Websj 
on  the  Problem-solving  page  of  the  Student  Record  of  ! 
Progress.  Circle  VES  if  the  student  answered  ore  of  ; 
the  three  possibilities  correctly.     Otherwise,  circle  NO. 

Turn  to  the  Progress  in  Following  Directions  page  of 
the  Student  Record  of  Progress. 

Five  directions  were  given  to  students: 

1.  to  print  their  name  in  the  space  at  the  top  of  thfe ][ 
paper  {[ 

2.  to  print  the  date  under  their  name  -  [I 

3.  to  mark  an  X  in  the  lower  right-hand  corner  of  ;r 
the  worksheet  | 

4.  to  circle  the  worksheet  number  1 

5.  to  draw  a  box  around  their  name.  i 

Circle  YES  if  at  least  four  directions  were  correctly    i  i| 
followed.    Circle  NO  if  only  one  or  none  of  the  five  :=;|i| 
directions  were  followed.     Circle  PART  for  the  remaining 
students  to  indicate  partial  ability  to  follow  directions' 

Turn  to  the  Responsibility  and  Involvement  page  of       ^- feil 


Iteachi^  strategies 


imh  tnarked  Activity  4-7,  Transfer  of  Energy, 
its  page  of  the  Student  Record  of  Progress, 

the  student  has  answered  both  Questions 
5orrectly.    Otherwise,  circle  NO. 

Assess  the  understanding  of  the  inter- 
between  living  things  in  the  environment, 
sissess  a  higher  level  of  problem-solving 
answering  one  out  of  a  possible  three  will 
ess  • 

imn  marked  Activity  4-7,  Effects  on  Food  Webs^ 
m-solving  page  of  the  Student  Record  of 
rcle  YES   if  the  student  answered  one  of 
sibilities  correctly.    Otherwise,  circle  NO. 

Progress  in  Following  Directions  page  of 
tecord  of  Progress* 


>ns  were  given  to  students: 

It  their  name  in  the  space  at  the  top  of  the 

it  the  date  under  their  neone 

an  X  in  the  lower  right-hand  corner  of 
rksheet 

le  the  worksheet  number 

a  box  around  their  name* 

at  least  four  directions  were  correctly 
xcle  NO  if  only  one  or  none  of  the  five 
xe  followed.     Circle  PART  for  the  remaining 
indicate  partial  ability  to  follow  directions. 

■esjjonsibility  and  Involvement  page  of 


MATERIALS 


JC 


TEACHING  STRATEGIES 


the  Student  Record  of  Progress,  Using  the  guidelines, 
rate  each  student's  involvement  in  science. 


INCHING  STRATEGIES 


ypf  Progress >  Using  the  guidelines, 
s  involvement  in  science. 


ANTICIPATED  STUDENT  BEHAVIORS 


AGTIViTY"-!! 


Upon  oompletion  of  this  activity^  each  student 
should^  as  a  miminm: 

— have  completed  Worksheet  ^-3 

— have  constructed  a  food  web  using  pictures  cut 

from  magazines 
— have  described  his  food  web  picture  orally  in 

terms  of  the  plant  and  animal  relationships 

shown. 
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Has  the  background  information  for  this  core  clear  and  useful? 
Comments 


□  Yes  OHo 


Was  there  too  much  preparatory  reading  and  too  many  directions  given  to  the 

teacher?       □  Yes       □  No 

Comment: 


Was  it  clear  to  you  why  these  particular  activities  vrere  chosen  and  the  direction 
they  were  leading?       DYcs       □  No 


How  would  you  increase  the  clarity  of  this  core  for  students?  (Help  them  under- 
stand why  thoy  are  doing  these  activities.) 


Is  there  a  practical  (tako-home)  value  for  your  students  in  these  activities? 

□  Yes  Dno  If  yes,  what  do  you  see  as  the  "take-home"  lesson?  If  no, 
what  is  needed? 


In  these  materials,  what  things  did  your  students  find  difficult  to  do? 


Comment  about  the  amount  of  reading  and  writing  required  of  students*  Should 
there  be  more  or  less  in  this  core? 


Were  the  Clues  to  Success  and  Student  Record  of  Progress  helpful  in  this  core? 
□  Yes  *      DNo     If  helpful,  how  are  they  helpful? 


Did  you  make  use  of  the  Planning  Guide  included  in  the  introductory  material  for 

this  core?        DYes  DNo 

Comment: 


During  this  core  was  class  time  taken  for  students  to  observe  the  pond,  pets,  or 
plants;  play  games  from  earlier  activities,  or  explore  science  ideas  not  in  the 
materials?        □  Yes       □  No 
Comnent: 


If  you  could  teach  your  way,  rather  than  following  the  Guide,  how  would  you 
do  it? 


Did  the  activities  fulfill  the  purposes  described  by  the  core  objectives  and 

rationale?       O  Yes       □  No 

Comment: 


8»     Mere  the  Clues  to  Success  and  Student  Record  of  Progress  helpful  in  this  core? 
OYcs       DNo     If  helpful,  how  are  they  helpful? 


9m     Did  you  make  use  of  the  Planning  Guide  included  in  the  introductory  material  for 
this  core?       DYes  DNo 
C^nment: 


10«    During  this  core  was  class  time  taken  for  stixdents  to  observe  the  pond,  pets,  or 
plants;  play  games  from  earlier  act^ivities,  or  explore  scienci^  ideas  not  in  the 
materials?       DYes  UUo 
Cosment : 


11»    If  you  could  teach  your  way,  rather  than  following  the  Guide,  how  would  you 
do  it? 


12,    Did  the  activities  fulfill  the  purposes  described  by  the  core  objectives  and 
rationale?       □  Yes       □  No 
Comment: 


13,    Which  of  your  students  do  you  believe  were  unsuccessful  in  achieving  the 
objectives  of  this  core  of  ac?tivities?  Explain: 
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STUDENTS    DROPPED   IN    THIS  PERIOD 


Date  Dropped 

Last  Name 

First 

Reason  for  Dropping 
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NEW    STUDENTS    ENTERING   DURING  THIS  CORE 
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UNIT  IV.    TRANSFER  AND  CYCLING  OF'  '^y^^ 
MATERIALS  IN  MY  ENVIRONMENTS; 

CORE  B.     DECOMPOSERS  IN 
MY  ENVIRONMENT 


AIMS  FOR  ME  AND  MY  ENVIRDNI^NT 

DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  IDENTITY  AS  A 
PERSON  WHO  HAS  SOME  DEGREE  OF  CONTROL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRONMENT.    This  will  lead  to  a  degree  of 
. self-determination  based  on  a  rational  coping  with 
situations  rather  than  on  a  passive  compliance  or  an 
impulsive  response  to  problems. 
|2.       DEVELOPMENT  IN  EACH  CHILD  OF  A  SUCCESS  SYNDROME. 

More  than  anything  else,  each  activity  is  intended 
to  be  a  success  experience  for  each  child,    it  is 
the  teacher's  responsibility  —  almost  obligation  — 
to  see  that  each  child  succeeds  at  a  level  that  is 
challenging  to  his  abilities  and  that  preserves  his 
self-respect.     It  is  a  further  responsibility  of  the 
teacher  to  point  out  his  achievement.    The  students 
as  a  group  should  help  each  individual  fit  what  he 
has  done  into  a  pattern  of  accomplishment. 
:     DEVELOPMENT  IN  EACH  CHILD  OF  AN  INTEREST  THAT  COULD 
BECOME  A  HOBBY  OR  AVOCATION  OVER  A  LIFETIME  (through 
an  exposure  to  an  array  of  experiences  in  science) . 
It  is  hoped  that  many  children  will  find  some  area  — 
perhaps  growing  plants ,  caring  for  animals ,  identi- 
fying flowers,  collecting  things,  or  simply  enjoying 
outings  into  the  country  —  that  they  feel  strongly 
about  and  can  develop  some  competence  or  knowledge 
in.    This  would  provide  a  means  of  self-expression, 
and  (perhaps)  allow  some  degree  of  sharing. or  involve- 
:   ment  with  others. 

I   DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  RELATIONSHIP 
I  AND  EMPATHY  WITH  OTHER  LIVING  THINGS  p     It  is  hoped 
ifc  that,  thi3  will  lead  to  a  positive  regard  and  caring 
•li-  aboutlwhat  .  affects  them  as  individuals  and  as  a  group, 
'because  what  affects;  them  i  affects  the  community  of  man, 
DEVELOPMENT  IN  EACH  CHILD  ,  OF^  AN  UNDERSTANDING  OF 


2, 
3, 
4, 


1.  Develop  an  under starij 

2.  Develop  an  understahp 
relationship  of  thielitt 

3.  Recognize  the  role 

4.  Realize  that  because 
to  which  man  uses  thel 

5.  Comprehend  the  rolei^^ 
nature. 


1.    Recognize  th^l role! lOT 


Discover  envirbhrneh^^ 

Appreciate  how  kr0^J^ 

Conclude  that  microb^^^ 
problems  for  man-fj^lx-fl 


Pl^^^ispohsibiliti^:  for  the  erivironmerit 
o-tect  or  improve  it.  "  1  

1 

and  actions  i 

bhat  ; 

TRANSFER  AND  CYCLING  OF 
MATERIALS  IN  MY  ENVIRONMENT 

DECOMPOSERS  IN 
MY.  ENVIRONMENT 

UNIT  IV  GOALS 

1.  Develop  an  understanding  of  the  flow  of  energy  through  the  living  world • 

2.  Develop  an  understanding  of  cycling  and  appreciate  the  cycling 
relationship  of  the  materials  and  organisms  in  the  environment. 

3.  Recognize  the  role  of  decomposers  in  the  cycling  process, 

4.  Realize  that  because  certain  materials  are  in  finite  supply,  the  extent 
to  which  man  uses  these  materials  will  have  an  impact  on  the  environment. 

5.  Comprehend  the  role  of  man  as  an  integral  part  of  nature  not  apart  from 
nature . 

CORE  B  OBJECTIVES 

1.  Recognize  the  role  microbes  play  in  the  decomposition  process. 

2.  Discover  environmental  requirements  of  microbes  and  other  decomposers. 

3.  Appreciate  how  knowledge  of  decomposers  can  improve  man's  environment. 

4.  Conclude  that  microbes  contribute  to  man's  well-being  as  well  as  pose 
problems  for  man. 


BSCS 


Me  and  my  * 
Environment 


UNIT  IV.    TRANSFER  AND  CYCLING  OF 

MATERIALS  IN  MY  ENVIRONMENT] 

CORE  B.      DECOMPOSERS  IN 
MY  ENVIRONMENT 


CORE  B  RATIONALE 

After  developing  the  concept  of  a  food  web  (Core  A)  ,  the  student  may 
naturally  ask  the  question:     food  web  —  then  what?     In  other  words,  what 
happens  at  the  end  of  a  food  chain?    Obviously  generation  upon  generation 
of  dead  plants  and  animals  do  not  accumulate  in  the  environment.  All 
organisms  die  and  eventually  decompose;  the  materials  are  then  recycled 
through  the  environment.    An  attempt  has  been  made  —  not  to  account  for 
the  cycling  of  specific  materials  —  but  simply  to  develop  an  apprecia- 
tion of  the  role  of  decomposers  in  the  natural  economy  and  to  develop  the 
general  concept  of  a  cycle. 

The  accumulation  of  dead  material  is  reviewed  by  referring  to  the 
class  compost  that  was  set  up  in  Activity  4-0.    The  students  are  then 
introduced  to  the  concept. of  scavengers  in  the  environment  (Activity  4-8), 
These  scavengers  begin  the  decomposing  of  tlie  dead  material  in  the  environ- 
ment.    A  short  activity  follows  that  suggests  the  role  of  such  visible 
decomposers  as  pill  bugs  or  worms   (Activity  4-9) .    In  Activity  4-10  the 
compost  is  reexamined  and  then  put  to  practical  use  in  Activity  4-11  when 
the  students  plant  seeds  in  it.     After  students  have  observed  and  discussed 
the  compost,  they  focus  on  the  role  of  microbes  in  the  decomposition 
process.     Activity  4-12  shows  the  presence  of  microbe^  in  the  compost 
through  an  experiment  that  demonstrates  that  microbes  breathe.     The  next 
activities   (4-13  and  4-14)   consider  the  kinds  of  environments  necessary 
for  microbes  to  grow  and  participate  in  the  decomposition  process.  Students 
discover  that  wet  and  warm  environments  encourage  microbial  growth.  This 
concept  is  extended  to  the  "real  world"  by  a  visit  to  a  grocery  store  (or 
school  cafeteria) ,  where  food  storage  and  preparation  is  examined  (Activity 
4-15)  •    The  various  methods  of  food  packaging  are  examined  in  terms,  of 
conditions  for  microb:!.al  growth  considered  earlier.     The  core  is.  concluded 
by  directing  attention  again  to  the  positive  aspects  of  microbial  activity. 
Microbes   (yeast)   are  used  to  produce  bread  and  wine  in  the  classroom 
(Activity  4-17) .     In  Activity  4-18  students- use  Food  Chain  cards^  along 
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with  a  new  component  —  decomposers  —  to  construct  food  cycles  that  show 
the  important  role  of  decomposers  in  cycling  materials  through  the 
environment. 

BACKGROUND  INFORMATION  FOR  THE  TEACHER 

Activity  4-8   (Starting  to  Round  Up  the  Food  Chain)  introduces  the 
concept  of  scavengers  in  the  environment.     The  term  "scavenger"  is 
usually  applied  to  an  animal  that  feeds  on  dead  or  dying  material  often 
discarded  by  other  living  things.    In  this  role  they  function  as 
decomposers,  breaking  down  complex  materials  to  simpler  ones.  Some 
animals  that  function  as  scavengers  are  the  opossum,  hyena,  rat,  vulture, 
gullr  crow,  earthworm,  ant,  snail,  and  sow  bug.     The  latter  are  used  in 
this  activity  because  of  their  wide  distribution  and  ease  of  handling  in 
the  classroom.    Sow  bugs  (some  that  roll  into  a  ball  are  known  as  pill 
bugs)   are  really  small  land-dwelling  crustaceans,  and  not  insects.  An 
important  function  served  by  the  maintenance  of  pill  bugs  in  the 
classroom  is  to  reinforce  the  essential  components  of  an  environment: 
shelter,  food,  and  water.     Activity  4-9  (Pill  Bug  Paradise  and  Worm 
Wonderland)    is  the  making  of  the  pill  bug  or  worm  environment. 

Activity  4-12  (Compost  Microbes)   uses  a  simple  demonstration  that 
hiiman  beings  change  the  air  they  breathe  (produce  carbon  dioxide) .  An 
experiment  then  follows  that  demonstrates  thiat  a  sample  of  class  compost 
(containing  microbes)   changes  the  air  in  a  similar  way.    The  conclusion 
to  be  developed  is  that  the  decomposition  occurring  in  the  compost  pile 
is  due   to  living  microbes.     Students  are  led  to  believe  that  microbes  are 
"breathing"  just  as  they  themselves  are,  and  therefore  microbes  are  probably 
alive.     The  success  of  this  activity  depends  upon  the  use  of  a  chemical 
indicator  solution  to  detect  carbon  dioxide  dissolved  in  water.  An 
indicator  is  a  substance  that  shows  the  presence  of  a  chemical  substance 
by  changing  color.     Bromthymol  blue  is  an  indicator  that  changes  to  a 
green  or  yellow  color  in  the  presence  of  an  acid.    Carbon  dioxide  (CO^) 
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i 

jforms  an  acid  when  dissolved  in  water.     Therefore,  in  this  experiment, 
bromthymol  blue  can  be  used  to  indicate,  indirectly,  the  presence  of  CO^* 

Activity  4-13   (Wet  and  Drv)  provides  a" link  between  the  concept  of 
environmental  requirements  and  the  function  of  microbes  as  decomposers. 
An  assortment  of  organic  materials   (mostly  foodstuffs  of  plant  origin)  are  . 
subjected  to  wet  and  dry  conditions.    The  samples  exposed  to  moist  storage 
will  usually  develop  very  obvious  microbial   (fungus)  growth.    The  success 
of  this  activity  depends  on  the  careful  choice  of  test  materials:  If 
beans,  peas,  or  other  seeds  are  used,  be  certain  that  they  are  intended 
for  use  as  food  and  not  seeds  for  gardening.     Seeds  prepared  for  planting 
lusually  are  treated  to  prevent  fungus  growth.     If  bread  is  used,  be  sure  ' 
that  it  contains  no  preservative  (now  a  common  ingredient)   to  prevent 
mold.    The  bread  should  be  stale  to  begin  with  since  fresh  bread  may  contain 
enough  moisture  to  support  mold,  even  in  a  dry  chamber.    Be  sure  th'at 
iselection  of  otherwise  dry  materials  excludes  salted  and  sugared  products. 
'Microbial  growth  in  these  materials  will  be  inhibited  by  the  salt  or  sugar 
solutions.     In  certain  communities,  the  storage  of  hay  for  livestock  feed 
may  be  of  local  importance.     If  fo,  use  hay  or  straw  for  this  sample.  Hay 
lis  harvested  in  a  green  condition  before  the  plant  seeds  mature. 
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lared  for  planting 
as  used,  be  sure 
it)  to  prevent 
sh  bread  may  contain 
!  Be  sure  that 
I  sugared  products. 

the  salt  or  sugar 
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mature. 


Nutrients  are  therefore  retained  with  a  greater  likelihood  of  mold.  Straw 
is  a  term  applie  to  the  stalks  of  a  plant  whose  seeds  have  been  harvested 
for  grain.    These  stalks  contain  little  or  no  residual  nutrients  and  are 
less  likely  to  develop  microbial  growth  in  a  short  time. 

Activity  4-14^  (Cool  and  Warm)   is  a  variation  of  the  habitat- 
requirement  theme  established  earlier.     The  concept  that  microbial  growth 
may  be  limited  by  a  specific  condition  is  expanded  to  another  example, 
that  of  refrigeration.    This  is  a  straightforward  experiment  and 
requires  no  special  precautions. 

Activity  4-15  (Stor(ing)   Problems)   is  a  visit  to  a  local  grocery 
store  or  to  the  school  cafeteria.     Emphasis  here  should  be  placed  on 
the  variety  of  packaging  and  storage  methods  employed  and  should  be 
directed  toward  the  students'  "real"  world  of  food  storage  and 
preservation. 

Activity  4-17   (A  Real  Gas)  directs  attention  again  to  the  positive^ 
role  of  microbes.     Part  I  consists  of  a  demonstration  of  fermentation  in 
which  man  benefits  directly  from  the  products  of  microbial  action.  In 
Part  II,  the  use  of  yeast  in  baking  demonstrates  the  practical  application 
of  carbon  dioxide  production  by  microbes. 

Activity  4-18  {Rounding  Out  the  Food  Chain)  should  make  the  role  of 
decomposers  in  the  cycling  of  materials  more  apparent. 
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Activity  Number,  Page, 

Check  List  of  Supplies  Needed 

Tentative  Teachina  Time 

Materials  Yom  Furnish        1      Materials  in  Supply  Kit 

( ItaJL 

4-8.     Starting  to  Round 

1 

35  mm  Slide  projector  j 

MateHaU 

up  the  Food  Chain 

1    Flash  cards : 

j  Hawk 

1  Frog 

Arrangenti 

Days  needed:  1 

1  Mosquito 

Man 

1  Cow 

1  Grass 

j    Slide  4-14 

Vulture  c 

1    Slide  4-15 

Beetle  or 

1    Slide  4-16 

Ant  close 

{    Slide  4-17 

Anthill  a 

1    Slide  4-18 

Rotting  ] 

j    Slide  4-19 

Board 

j    Slide  4-20 

Board  tui 

1    Slide  4-21 

Microscot 

4-9.     Pill  Bug  Paradise 

1 

Covered  plastic  shoe  box  or  j 

and  Worm  Wonder- 

fish aquarium  i 

One         ;  \ 

land 

Pieces  of  potato  and  carrot  j 

Small  pie 

Sponge  i 

Small,  te 

Leaves  1 

Dried  lea 

Pill  bugs                                 1  ■ 

25  to  50 

Days  needed:  1 

Spade  or  fork  1 

vsaxxon  1 

Widemoutl 

Soil                                      1  , 

Sand                         .  { 

Earthworms  i 

About  ter 

Lettuce  1 

Grass  | 

.'■    ;;     :.|lv;:[i'  1 

i;;  ■:■:ii^  ■ii!::^■ 
■"'■'■M^-vh;■:i^^i^>.|i■^^ 
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rbf  Supplies  Needed 


T  

I      Materials  in  Supply  Kit 


Flash  cards: 
Hawk 
Frog 

Mosquito 

Man 

Cow 

Grass 
Slide  4-14 
Slide  4-15 
Slide  4-16 
Slide  4-17 
Slide  4-18 
Slide  4-19 
Slide  4-20 
Slide  4-21 


Notes  and  Suggestions  to  Teacher 
[JtalicAi  and  KnAovo  Jndlcatz  Advancz  PfizpaAation  ViAzcJxon^) 


Materials  for  Activity  4^-9  must  be  secured  now. 


Arrangements  for  field  trip  in  Activity  should  be  made  now* 


Vulture  on  carcass 

Beetle  on  carcass 

Ant  close-up  carrying  food 

Anthill  activity 

Rotting  log 

Board 

Board  turned  over--sow  bugs,  slugs,  etc. 
Microscopic  decomposers 


A 

or 


One 

Small  pieces 

Small,  test  tube  plug 

Dried  leaves 

25  to  50 

Widemouthed 


About  ten 
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Activity  Number,  Page, 
jnTentative  Teaching  Time 

Check  List  of  Supplies  Needed 

Materials  You  Furnish        1      Materials  in  Supply  Kit 

4-9.    Pill  Bug  Paradise 
and  Worm  Wonder- 
land (continued) 

Cornmeal  I 
Black  paper  j 
Tape  i 

One  sheet 

»- 

;  4- 10,    Talking  Rot 

i 

Days  needed:  1 

Compost  piles  1 

Worksheet  4-0 
1  Equal-arm  balance  kits 

From  Activity 
Four 

4-11.     Planting  in 
Compost 

; Days  needed:  1-2 

Compost  piles  i 

Cleaned,  1/2-pint  milk  j 
cartons  1 

Popsicle  sticks  or  pieces  of 
masking  tape  i 

Felt  pens  j 

Trowels  1 

Commercial  planting  soil  1 

[  Peat  pots 
1  seeds: 
[  Marigold 
1  Bean 

Class  compost 

Two  xper  stude 

Two  per  stude 
Several  f or  c 
Several  fo]^|c 

Two  per  stude 
One  package  d 

4-12.     Compost  Microbes 

1  '''''' 

1  Days  needed:  2 

Compost  j 
Water  | 

1  Flask,  250  ml,  widemouthed 

1  Water  pipe 

1  Rubber  stopper,  #8,  one-hole 
j  Tygon  tubing,  1/4-inch  I.D. , 
1      12  inches  long 

From  Activity 

One  per  pair  | 
One  per  stude 
One  per  pair  I 

One  per  pair  | 

 ;i.i::;iiiLi 
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Supplies  Needed 


I      Materials  in  Supply  Kit 


T^otes  and  Suggestions  to  Teacher 
{ItoLicjS  and  AnAow  Indicate  Advance  PKZpoAotion  ViJi^cXU^on^) 


One  sheet 


j  Worksheet  4-0 

I  Equal-arm  balance  kits 


From  Activity  4-0,  partially  completed 
Four 


j  Peat  pots 
l'  Seeds: 
I  Marigold 
i  Bean 


Class  compost  piles  from  Activity  4-0 

Two  per  student 

Two  per  student 
Several  for  class  use 
Several  for  class  use 

Two  per  student 

One  package  of  each  per  class 


I; 
I 

!;j;:Flask,  250  ml,  widemouthed 
:|  JV^ter  pipe 
il:;;Rubber  stopper,  #8,  one-hole 
?|  ;Tyg[bn  tubing,  1/4-inch  I.D., 
||f  ;|^2-'  inches  long 


From  Activity  4-0 

One  per  pair  of  students 

One  per  student 

One  per  pair  of  students 

One  per  pair  of  students 


|ERIC. 
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Activity  Number,  Page, 
Tentative  Teaching  Time 

Check  List  of  Supplies  Needed 

[I  tat 

rid  L. ex  J.  ax^D    X         K  UX.  11 1.50            1         ria^6£^<L  axo    Xn   OUpp -ly    iS>L  L. 

4-12.     Compost  Microbes 
(continued) 

j  Acrylic  tubing,   1/4- inch 

1      I.D.,   3  inches  long 

[  Carbon  dioxide  test  solu- 

1      tion   (bromthymol  blue) 

\  Measuring  spoons 

1  Beaker  or  baby  food  jar 

One  per  ^ 

In  droppi 
One  set  i 
One  per  j 

4-13.     WcL  and  Dry 

* 

Days  neoded:  2 

35  mm  Slide  projector  { 
Assorted  dry  foods  | 

Masking  tape  ! 

Dark  storage  area  i 

j  Slide  4-22 
1  Worksheet  4-4 
j  Plastic  pntri  dishes  with 
1     covers,  9  cm 
1  Filter  paper  discs,  7  cm 
Medicine  dropper 

Examples :; 

Such  as  a 
Worksheet 
Wet  and  E 

Two  per  £ 
Two  per  s 
One  per  s 

4-14.     Cool  and  Warm 
Days  needed:  1 

ERIC 

35  mm  Slide  projector  | 

Ice  chest  or  refrigerator  1 

Baby  food  jars  or  milk  [ 
cartons  1 

Plastic  kitchen  wrap  . 

Food  samples  1 

j  Slide  4-23 
1  Worksheet  4-5 

Masking  tape  j 

Two  per  s 
One  roll; 
Provide  f 
Worksheet 
Cool  and  i 
For  label 

mm 
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Notes  and  Suggestions  to  Teacher 
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j  Acrylic  tubing,  1/4-inch 


I      I.D. ,  3  inches  long 
j  Carbon  dioxide  test  solu- 
I      tion   (bromthymol  blue) 
•  Measuring  spoons 


Beaker  or  baby  food  jar 


Slide  4-22 

Worksheet  4-4 

Plastic  petri  dishes  with 

covers,  9  cm 
Filter  paper  discs.,  7  cm 
Medicine  dropper 


One  per  pair  of  students 

In  dropping  bottles,  one  per  pair  of  students 
One  set  per  pair  of  students 
One  per  pair  of  students 


Examples:     cornflakes,  egg  noodles,  cornmeal,   flour,  tea,  hay, 
beans   (dried  for  cocking) ,  peas   (dried  for  cooking) 

Such- as  a  cardboard  carton,  file  drawer 
irorksheet  4-5 
Wet  and  Dry 

Two  per  student 

Two  per  student — paper  towel  may  be  used  as  a  substitute 
One  per  student 


Two  per  student 
One  roll 

Provide  food  samples  usually  refrigerated 
Worksheet  4-5 
Cool  and  Warm 
For  labeling 
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NOTE:  Some  activities  Undidottd  -in  iZaJU.QA>  and  an  0  -cn  ^ 
be  prepared  several  days  or  weeks  in  advance.  Use  th 
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Activity  Number,  Page, 

Check  List  of  Supplies  Needed 

Tentative  Teaching  Time 

Materials  You  Furnish        1      Materials  in  Supply  Kit 

[ItaJUcM  ;« 

4-15.     Stor (ing) 

Cassette  tape  recorder  [ 

Optional  1 

Problems 

Blank  tapes  1 

Optional 

You  should  C( 

(at  least  om 

Days  needed:  2 

1 

for  details.  \ 

*  4-16.    Clues  to  Success 

35  nun  Slide  projector  J 

Groceries  | 

At  least  20  : 

1  Slide  4-24 

Question  1,  < 

j  Slide  4-25 

Question  2,  iC 

Days  needed:  2 

\  Slide  4-26 

Question  3,  C 

j  Worksheet  4-6 

Clues  to  Suc< 

.  ,4-17.    A  Real  Gas 

I 
1 

■ ' '  i' 

start  alassri 

j 

for  details. 

Dried  yeast  | 

Three  package 

Large  bowls?:  1 

Four 

Days  needed:  3 

Fro7^8Ft  gnape  juice  (concen-  J 

t'-'^t.ed)  1 

One  can  (Do  r 

■ 

tives  adde(! 

.'.  .■ 

vjranuxaucu  su^ar  j 

ricasuiTing  ispoons  1 

i 

Bread  pans  [ 

Four 

Clean  cloths  1 

Four  . 

■■'10.  • 

Flour  sifter  { 

Two 

Butter  1 

1/4  poiandilill':; 

Flour   (sifted  all-purpose)  j 

8  cups 

Water  } 

4  cups  liikewi 

FRir  r 

Ivities  [A^ndta^^Q^d  Ln  AjtaJLLQJ:>  and  an  ^n  tke.  maA.g<.n)  must 
re<i  sever-31  days  or  weeks  in  advance.  Use  this  summary  as  " 
ng  and  preparation  schedule.      All  supplies   needed  are  listed. 
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Supplies  Needed 


Notes   and  Suggestions   to  Teacher 
( I-to^c^   and-  A/la.olv  IndLaouto.  Advanae.  P^Q.paA£utcon  VAjLQ.cXu,on&) 


.  Materials  in  Supply  Kit 


Optional 
Optional 

YojA.  shouZd  contact-  you:^  Zacat  stoi^*&  manag&'r*  welZ  i.n  advance 
(at  Zeast  on^  wq&1<.)  h&for*e  thts  act-Lv-ity ,      See  acti-vity 
for*  deta'Lts , 


At  least  20   items . of  great  variety 


StaTt  cZassToom  ccZZect-Lon  of  t^^^ash  paper*.      See  Acti.vi-ty  4-22  ■ 
for*  deta-LZs. 
Three  packages 
Four 

One   can    (Do  not  use  nonconcentrated  juice,    which  has  preserva- 
tives  added  to  prevent  fermentation.) 
Several  tablespoonsf ul 
Two  sets 
Four 
Eo  ur 

Two    -  ,  ' 

X/A  pound 
8  cups 

4   cups  lukewarm 


Slide  4-24 
Slide  4-25 
Slide  4-26 


Question  1,    Clues  to  Success 

Question  2 ,    Clues  to  Success 

Question  3 ,    Clues  to  Success 

Clues   to  Success 


Worksheet  4—6 
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Activity  Number,  Page, 
Tentative  Teaching  Time 

C^eck  List  of  Supplies  Needed 

[ItCLt 

Materials    You  Furnish           1        Materials   in   Supply  Kit 

4-17.      A  Real  Gas 
(continued) 

Salt  } 
Shortening  1 

Pan                                                           [                          .  . 

1    Flasks,    2  50'  ml,  widemouthed 
j    Rubber   stopper,    oi.j:— hole,  #8 
1   Tygon   tubing,    18   inches  long 
1    Acryl ic   tubing  >    3  inches 
1  long 

j    Beakers,    400  mJ. 
I   Water  pipes 

1   Carbon   dioxide   test  solu— 
1        tion    (bromthymol  blue) 
1   Measuring  cup 

2  tables; 
To  greas 
Two ,  lar 
Two 
Two 

Two  piec< 

Two  pieci 

Two 

Two 

Tv/o 

4-18.       Rounding  Out  the 
Food  Chain 

.   Days   needed :  1 

Butcher  paper  ' 

Felt  pens  | 

Masking   tape  1 

35  mm  Slide   projector  . 

1   Food  Chain  Game  cards 

[    Slide  4-27 

I   Flash  cards 

1   Decomposer   flash  ca-  3s 

1   Decomposer  playing  cards 

Large  pi< 
One   per  i 

Four  setj 
Pictures 
One  deck 
One 
Four 

4—19.      Clues   to  Success 
Days   needed:  1 

ERLC 

35  mm  Slide  projector                   1  . 

J  Worksheet  4—7 
1    Slide  4-28 
j    Slide  4-29 
1   Slide  4-30 

Review  oi 
Question . 
Question : 
Question 
Question 

ptiyities'jfKj^tct((a^  and  an  10  in  the,  mangin]  must 

|D;iired  several  days  or  weeks  in  advance.    Use  this  summary  as 
shjing  and  preparatibn  s chedule . 


All  supplies  needed  are  listed. 


lies  Needed 


I  'l  '^ 


Materials  in  Supply  Kit 


I 
I 
I 


Flasks,   250  ml,  widemouthed 
Rubber  stopper,  one-hole,  #8 
Tygon  tubing,   18  inches  long 
Acrylic  tubing,  3  inches 

long 
Beakers,  400  mJ 
Water  pipes 

Carbon  dioxide  test  solu- 
tion  (bromthymol  blue) 
Measuring  cup 


Food  Chain  Game  cards 
Slide  4-27 
Flash  cards 

Decomposer  flash  cards 
Decomposer  playing  cards 


Worksheet  4-7 


I  Slide  4-28 


n\ 

"All 


Slide  4-29 
Slide  4-30 


Notes  and  Suggestions  to  Teacher 


2  table spoonsful 
To  grease  pan 

Two,  large  enough  to  set  mixing  bowls  in 

Two 

Two 

Two  pieces 

Two  places,   each  3  inches  long 

Two 

Two 


Two 


Largo  pieces,  tv;o  pieces  per  team 
One  per  team 


Four  sets 

Pictures  depicting  a  cycle 

One  deck 

One 

Four 


Review  of  Success 

Question  1,  Clues  to  Succciss 

Question  2,   Clues  to  Success 

Question  3,   Clues  to  Success 

Question  4,  Clues  to  Success 


I 
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FOCUS  FOR  THIS  ACTIVITY 
CONTENT; 

Unit  Goals  for  the  Student: 

1.    Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 


2.  Develop*  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

3.  Recognize  the  role  of  decc  aposers  in 
the  cycling  process. 

Core  B  Objectives  for  the  Student: 

1.     Recognize  the  role  microbes  play  in 
the  decomposition  process. 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components , 
Cyclic  Nature  of  Processes 

INQUIRY  SKILLS: 

Observing,  Describing 

PROBLEM-SOLVING  SKILLS: 

Knowing  Question  and  Task 

PRACTICAL  APPLICATION: 

Practice  in  Verbal  Expression,  Increased 
Vocabulary,  Interest  in  Animals  in  Their 
Environment 


pals  for  the  Student: 

W|-i'bevelop  an  understanding  of  the  flow 
{ I  i of  energy  through  the  living  world. 

.     Develop  an  understanding  of  cycling 

y     and  appreciate  the  cycling  relationship 

of  the  materials  and  organisms  in  the 

environment. 

Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Objectives  for  the  Student: 

Recognize  the  role  microbes  play  in 
'l     the  decomposition  process, 

AL  THEME: 

elationships  of  Environmental  Components, 
Nature  of  Processes 

■LS: 

Ing,  Describing 

:ING  SKILLS: 
Question  and  Task 

PLICATION: 

e  in  Verbal  Expression,  Increased 
'ary,  Interest  in  Animals  in  Their 
ent 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  B. 


DECOMPOSERS  IN 
MY  ENVIRONMENT 


ACTIVITY  4-8, 


STARTING  TO  ROUND 
UP  THE  FOOD  CHAIN 


Flash  cards:  liawk 
Frog 

Mosquito 

Man 
Cow 
Grass 

Slides  4-14  through  4-21 
35  mm  Slide  projector 


*Not  furnished  in  materials  k 


TEACHING  STRATEGIES        r  ! 


Activity  4-8  ,    starting  to  Round  Up  the  Food  Chain : 


■  [jj:;;];; .: , 

'A 


This  activity  is  designed  as  an  introduction  to  the  Ihi 
Qonaepts  of  Core  9.    It  is  not  intended  that  the  aspects 
of  the  environment  hinted  at  in  the  slides  be  pursued  in 
any  depth.    Simply  elicit  preliminary  discussion  and 
pose  the  unifying  questions. 


Place  the  six  flash  cards   (listed  in  the  materials 
column)   in  the  chalk  tray  in  front  of  the  class  so  all 
students  can  see  them. 

Begin  by  asking: 

WllO  CAN  ARRAtvlGE  THESE  FLASH  CARDS   IN  AN 
ORDER  THAT  SHOWS  A  FOOD  CHAIN? 


Select  a  volunteer  who  will  arrange  the  flash  cards  in 
a  logical  order  and  explain  his  arrangement  as  he  does 
so.     When  a  reasonable  food  chain  has  been  formed,  write 
the  names  above  the  cards  and  connect  them  with  arrows 
as  you  did  in  Core  A. 

HAWK  FROG          MOSQUITO  ►  MAN  ►  COW  — ♦  GRASS 

The   focus  of  the  next  question  sequence  is  on  the  two 
ends  of  the  food  chain.     Start  with  the  end  the  students 
can  recall  from  Unit  III  by  asking: 

WHAT  DOES  GRASS  EAT?     WHAT  DO  PLANTS  EAT? 


If  students  do  not  know  this,  let  them  speculate  and  / 
discuss  what  they  think  plants  eat.  It  is  not  necessary 
that  they  have  a  specific  answer  at  this  point. 


h  ijs  'designed  as  an  introduction  to  the 
"7prie:S.    It  is  not  intended  that  the  aspects 
onment  hinted  at  in  the  slides  be  pursued  in 
Simply  elicit  preliminary  discussion  and 
ying  questions. 


flash  cards   {listed  in  the  materials 
chalk  tray  in  front  of  the  class  so  all 
see  them, 

Ing : 

ARRANGE  THESE  FLASH  CARDS  IN  AN 
^AT  SHOWS  A  FOOD  CHAIN? 


iinteer  who  will  arrange  the  flash  cards  in 
ler  and  explain  his  arrangement  as  he  does 
reasonable  food  chain  has  been  formed,  write 
Dve  the  cards  and  connect  them  with  arrows 
I  Core  A. 

FROG          MOSQUITO  MAN  COW  GRASS 

the  next  question  sequence  is  on  the  two 
food  chain.     Start  with  the  end  the  students 
com  Unit  III  by  asking: 

SS  GRASS  EAT?     WHAT  DO  PLANTS  EAT? 


Ip  not  know  this,  let  them  speculate  and 
vthey  think  plants  eat.     It  is  not  necessary 
re  a  specific  answer  at  this  point. 


During  this  aQtivitij^  '-  each  student  'should':'  iSir  li|lk 

■  -i    '    ~'    ^  '.  '-SB 

— view  the  introductory,  slide  sequence  (4^14  -'^^^^ 

through  4^21)  on  decomposers 
— participate  in  a  preliminary  discussion  of 

■  decomposition  ■ 
'-define  scavenger  and  decomposer 
— contemplate  the  question^  *%/hy  aren't  dead 
things  piling  up  around  us?'' 

students  should: 


—  recall  their  food  chain  work  in  Activity  4-1 
and  place  the  cards  in  a  logical  food  chain. 


—  recall  their  work  with  plants  and  respond,  "They 
don't  eat,"  "The  sun,"  "They  make  their  own 
food . " 


TEACHING  SiT*A^^^ 


After  students  have  had  time  to  discuss  what  plants'  eatj' 
focus  their  attention  on  the  other  end  of  the  food  chain 
by  asking: 

WHAT  EATS  HAWKS? 

The  purpose  of  this  question  is  to  emphasize  that  in 
forming  food  chains ,  it  seems  that  there  is  an  end  of  \ 
the  line,    of  course  there  is  no  end  of  the  line,  but 
students  have  probably  never  thought  about  the  continua- 
tion of  the  story.     Therefore,  the  intent  of  this 
question  is  not  to  get  an  answer  but  rather  to  pose  a 
question  that  students  would  probably  not  ask  themselves; 
Continue  to  promote  thinking  by  asking: 

DOES  SOMETHING  HAVE  TO  EAT  A  HAWK?     DOES  THERE 
HAVE  TO  BE  SOMETHING  IN  THE  WORLD  THAT  EATS 
HAWKS  ? 


Then  ask: 

DO  HAWKS  LIVE  VERY  LONG?     DO  THEY  LIVE  FOREVER? 

WHAT  HAPPENS  TO  DEAD  HAWKS? 

WHAT  HAPPENS  TO  ANY  ANIMAL  WHEN  IT  DIES? 


ARE  THERE  A  LOT  OF  ANIMALS  IN  THE  WORLD? 
ARE  A  LOT  OF  THEM  DYING  EVERY  DAY? 


GIVE  STUD 

TO  />%J 
THINK  ^ 


lJ 


ayeljiac^  ■time  to  discuss  what  plants  eat, 
tioh  on  tii^  other  end  of  the  food  chain 


,WKS? 

is  question  is  to  emphasize  that  in 
ns,  it  seems  that  there  is  an  end  of 
rse  there  is  no  end  of  the  line,  but 
bably  never  thought  about  the  continua-' 

Therefore,  the  intent  of  this 
-o  get  an  answer  but  rather  to  pose  a 
dents  would  probably  not  ask  themselves, 
te  thinking  by  asking: 

NG  HAVE  TO  EAT  A  HAWK?     DOES  THERE 
OMETHING  IN  THE  WORLD  THAT  EATS 


VERY  LONG?    DO  THEY  LIVE  FOREVER? 
TO  DEAD  HAWKS? 
^TO  ANY  ANIMAL  WHEN  IT  DIES? 

LOT  OF  ANIMALS  IN  THE  WORLD? 
THEM  DYING  EVERY  DAY? 


—respond,  "I  don't  know." 


•speculate  that  there  is  probably  something  that 
eats  hawks. 


—conclude  that  they  do ,  not  live  forever  and 

respond,  "No. " 

—respond,  "Stop  flying,"  "Fall  to  the  ground," 
"Rot." 

—relate  their  experiences  with  dead  animals  and 

say  such  things  as,  "Rot,"  "Turn  color,"  "Get 

buried,"  "Stink,"  etc. 


—respond,  "Yes. 

—respond ,  "Yes  • " 

GIVE  STUDENTS 
TIME 


Ask  the  next  three  questions  and  anticipate  a  varietylf 
of  student  responses  and  answers.     The  student  answer 
need  not  be  corrected  or  modified  at  this  point.  The 
questions  are  meant  only  to  be  introductory  in  nature, 

WHY  DON'T  WE  SEE  A  LiOT  OF  DEAD  ANIMALS  LYING 
AROUND  ON  THE  GROUND? 


WHAT  HAPPENS  TO  DEAD  ANIMALS? 

WHY  AREN'T  DEAD  ANIMALS  PILING  UP  OUTSIDE? 

LET'S  LOOK  AT  SOME  SLIDES  THAT  MIGHT  GIVE  US 
SOME  CLUES. 

Project  Slide  4-14  and  say: 

WHAT  DO  YOU  SEE  IN  THIS  SLIDE? 


Then  ask: 

WHAT  DOES  THE  PICTURE  TELL  US^  HAPPENS  TO  SOME 
DEAD  ANIMALS? 

DOES  ANYONE  KNOW  WHAT  WE   CALI.  THINGS  THAT  EAT 
OTHER  DEAD  THINGS? 

Introduce  the  word  scavenger  to  your  students  at  this 
point  by  writing  it  on  the  chalkboard.     Explain  that 
this  is  the  word  we  will  use  to  describe  animals  that 
gather  and  eat  things  that  are  usually  discarded  by 
most  other  animals.    Scavengers  might  be  described  as 
the  junkmen  of  the  natural  world.     Core  C  of  this  unit 
will  deal  with  other  aspects  of  the  junk  and  junkmen 
of  the  world. 


ll  three*  questions  and  anticipate  a  variety 
pspc^nses  and  answers .  The  student  answer 
^corrected  or  modified  at  this  point.  The 
,e  meant  only  to  be  introductory  in  nature. 

''T  WE  SEE  A  LOT  OF  DEAD  ANIMALS  LYING 
ON  THE  GROUND? 


PPENS  TO  DEAD  ANIMALS? 

N'T  DEAD  ANIMALS  PILING  UP  OUTSIDE? 

bOK  AT  SOME  SLIDES  THA     MIGHT  GIVE  US 
UES. 

e  4-14  and  say: 

I  YOU  SEE  IN  THIS  SLIDE? 

i 

ji:: 

3S  THE  PICTURE  TELL  US  HAPPENS  TO  SOME 

EMALS? 

- 

^ONE  KNOW  WHAT  WE  CALL  THINGS  THAT  EAT 
SAD  THINGS? 

B  word  scavenger  to  your  students  at  this 
ting  it  on  the  chalkboard.    Explain  that 
i/ord  we  will  use  to  describe  animals  that 
at  things  that  are  usually  discarded  by 
iimals.     Scavengers  might  be  described  as 
if  the  natural  world.    Core  C  of  this  unit 
other  aspects  of  the  junk  and  junkmen 


AN  TIC  IPATED  STU  DEN  T  IE  H^y^^^^^^^ 
::Students  should^      '  '  ■ 


— respond,  "They  don't  live  here,"  "We  don't  look 
for  them,"  "I  don't  know." 

— respond,  "I  don't  know,"  "Something  ate  them." 

— respond,  "I  don't  know,"  "They  rot  away." 


— describe  the  scene  in  their  own  words,  pointing 
out  the  dead  animal  and  the  bird  that  is  eating 
the  dead  animal. 


— -respond,  "They  get  eaten  by  other  animals." 
— respond,  "Cannibals,"  "I  don't  know." 


Slide  4-16 


After  developing  an  initial  understanding  of  the  word 
scavenger  and  discussing  the  scene  in  Slide  4-14 
for  as  long  as  students  show  interest,  project  Slide 
4-15  and  ask: 

WHAT  DO  YOU  SEE  IN  THIS  PICTURE? 

WHAT  IS  THE  SCAVENGER  IN  THIS  PICTURE? 
WHAT  DOES  A  SCAVENGER  DO? 

Now  project  Slide  4-16  and  ask: 

WtlAT  ANIMAL  DO  YOU  SEE  IN  THIS  PICTURE? 

WHAT  IS  IT  DOING? 

WHAT  WOULD  YOU  CALL  HIM? 

WHY? 

Then  project  Slide  4-17  and  ask: 

WHAT  DO  WE  SEE  IN  THIS  PICTURE? 

CAN  AN  ANT  EAT  A  LOT  OF  DEAD  THINGS? 

WHY  NOT? 

CAN  A  WHOLE  HILL  OF  ANTS  EAT  A  LOT? 
WHY? 

WOULD  ALL  THE  ANTS  IN  OUR  CITY  EAT  A  LOT  OF 
DEAD  THINGS? 


l:anj  initial  understanding  of  the  word 
fecussing  the  scene  in  Slide  4-14 
jhudents  show  interest,  project  Slide 

SEE  IN  THIS  PICTURE? 

SCAVENGER  IN  THIS  PICTURE? 
i  SCAVENGER  DO? 

4-16  and  ask: 

[DO  you  SEE  IN  THIS  PICTURE? 

ING? 
pU  CALL  HIM? 

S  4-17  and  ask: 
EE  IN  THIS  PICTURE? 
-T  A  LOT  OF  DEAD  THINGS? 

ILL  OF  ANTS  EAT  A  LOT? 

ANTS  IN  OUR  CITY  EAT  A  LOT  OF 


Students  should: 


—  respond,  "A  bug/'  "A  beetle,"  "A  scavenger  that  is 
eating  on  a  dead  body." 

—respond,  "The  bug,"  "The  beetle." 

—respond,  "Eats  things  that  others  usually  do 
not." 


•respond,  "An  ant." 

•respond,  "Carrying  a  big  piece  of  food." 

•respond,  "A  scavenger,"  "A  worker." 

-give  a  working  definition  of  a  scavenger  and 
relate  how  an  ant  fits  the  definition. 


— respond,  "An  anthill." 

— respond,  "No. " 

— respond,  "It  is  too  smalls*' 

■ — probably  respond,  "Yes." 

— respond,  "There  are  so  many  of  them." 

—infer,  "Probably,"  "Yes,"  "I  don't  know." 


TEACHING  STRATEGIES 


Project  Slide  4-18  and  ask: 
WHAT  DO  YOU  SEE. HERE? 
DOES  ANYTHING  EAT  LOGS? 


.Wf-IAT  IS  HAPPENING  TO  THE  LOG? 
WHAT  IS  CAUSING  THE  LOG  TO  CHANGE? 


DO  MOST  ANIMALS  EAT  LOGS? 

WHAT  WOULD  YOU  CALL  THESE  "WORMS"'  AND  "BUGS" 
THAT  DO? 

Now  introduce  the  word  "decompose"  to  your  students 
and  write  it  on  the  chalkboard.     Explain  that  decompose 
means  to  break  apart*     Point  out  that  as  the  worms 
and  bugs  eat  the  log,  they  break  it  apart,  and  we  say 
it  decomposes.     Explain- that  in  addition  to  calling  some 
organisms  scavengers,  we' might  also  refer  to  some  of  . 
them  as  decomposers.  .. 

After  introducing  the  word,  project  Slide  4-19  and  ask: 
WHAT  DO  YOU  SEE  IN  THIS  PICTURE?  .   ,  ; 

IS  IT  BEING  DECOMPOSED? 

Project  Slide  4-20  and  say: 

THIS  SLIDE  SHOWS  A  CLOSE-UP  OF  THE  UNDERSIDE  OF  = 
THE  BOARD.     HOW  IS  THIS  DIFFERENT  FROM  WHAT  YOU 
SAW  IN  THE  LAST  SLIDE?  ■  ....  . 


r 


■pWT' ^"-'nn'  f^^'-^n"  wrf^;<^n?-  V'      f  ?  ^'qr<|^<y ? 


TEACHING  STRATEGIES 


1^  mr: 
y  r: 


ife^|47l8  and  ask: 

[IS.  li-i 

[a;|yOU  SEE  HERE? 
lYTHING  EAT  LOGS? 

3  HAPPENING  TO  THE  LOG? 

i  CAUSING  THE  LOG  TO  CHANGE? 

D.  MIMALS  EAT  LOGS? 

iULD  YOU  CALL  THESE  "WORMS"  AND  "BUGS" 
i? 

e  the  word  "decompose"  to  your  students 
\  on  the  chalkboard.     Explain  that  decompose 
iak  apart.     Point  out  that  as  the  worms 

the  log,  they  break  it  apart,  and  we  say 
is.     Explain  that  in  addition  to  calling  some 
^avengers,  we  might  also  refer  to  some  of 
mjposers . 


!::. 


[ucing  the  word,  project  Slide  4-19  and  ask: 

YOU  SEE  IN  THIS  PICTURE? 
EING  DECOMPOSED? 
4-20  and  say: 

my. 

IDE  SHOWS  A  CLOSE-UP  OF  THE  UNDERSIDE  OF 
RD";     how  is  this  different  FROM  WHAT  YOU 

She::LASt  slide? 


i..ERIC..   


ANTICIPATED  STUDENT.  BEHAVIORS 


students  should: 


— respond,  "A  log." 

— express  doubt  that  anything  eats  logs  and 
respond,  '*No,"    Someone  may  say,  "Termites 
do." 

—respond,  "It  looks  funny,"  "Rotten,"  "It's 
disappearing. " 

— infer,  "Probably  the  worms  and  bugs,"  "It's 
rotting." 

— respond,  "No. " 

— respond,  "Scavengers,"  "Termites." 


— respond,  "A  board." 

—respond,  "No,"  "Doesn't  look  like  it." 


— observe  and  respond,  "There  are  bugs  on  it,' 
"It's  rotten." 


I 
I 


Slide  4-21 


IS  IT  BEING  DECOMPOSED? 
WHAT  DOES  DECOMPOSE  MEAN? 


DO  YOU  SEE  ANY  SCAVENGERS  IN  THIS  PICTURE? 
Now  project  Slide  4-21  and  say: 

WHAT  DO  YOU  SEE  IN  THIS  PICTURE? 


Point  to  the  part  of  the  picture  identifying  what  is 
being  viewed  under  the  microscope  and  ask: 

WHAT  DO  YOU  SUPPOSE  THESE  THINGS  ARE? 


Then  say: 

EARLIER  WE  STUDIED  SOME  VERY  SMALL  LIVING 
THINGS  THAT  ARE  TOO  SMALL  TO  SEE  WITHOUT  A 
MICROSCOPE.     WHAT  DID  WE  CALL  THEM? 

If  Students  do  not  recall  the  word  "microbe,"  refer  them 
back  to  one  of  the  activities  in  Unit  II  involving 
microbes  and  ask  what  the  tiny  things  were  in  the 
activity. 

Then  say:  • 

MANY  MICROBES  BREAK  THINGS  APART  BY  EATING 
THEM.     MICROBES  THAT  DO  THIS  ARE  DECOMPOSERS. 

CAN  WE  SEE  ALL  DECOMPOSERS? 


If  BACHING  STRATEGIES 


IfG  DECOMPOSED? 
DECOMPOSE  MEAN? 

ANY   SCAVENGERS  IN  THIS  PICTURE? 
;de  4-21  and  say: 
fU  SEE  IN  THIS  PICTURE? 


rt  of  the  picture  identifying  what  is 
der  the  microscope  and  ask: 

U  SUPPOSE  THESE  THINGS  ARE? 


STUDIED  SOiyiE  VERY  SMALL  LIVING 
r  ARE  TOO  SMALL  TO  SEE  WITHOUT  A 
WHAT  DID  WE  CALL  THEM? 

[lot  recall  the  word  "microbe,"  refer  them 
bhe  activities  in  Unit  II  involving 
c  what  the  tiny  things  were  in  the 


iES  BREAK  THINGS  APART  BY  EATING 
lOBES  THAT  DO  THIS  ARE  DECOMPOSERS, 


|all  decomposers? 


ANTICIPATED  STUDENT  BEHAVIORS  \  ACTIVITY 
 X  4-8 

students  should: 

—  respond ,  *'Yes . "  >w 

— give  a  reasonable  definition  of  decomposers 
in  their  own  words,  such  as,  "To  break  apart," 
"To  rot." 

— respond,  "Yes,"  "The  bugs,"  etc. 

— observe  the  slide  and  describe  the  scene, 
identifying  the  person,  the  microscope,  and 
something  being  viewed  through  the  microscope, 

— speculate  about  the  nature  of  the  microbes. 
They  might  guess  scavengers  or  decomposers, 
"Bad  microbes,"  "Germs  that  make  people  sick." 

— recall  "Microbes,"  "Germs." 


"infer,  "No,"  "They're  too  small." 


147 


ACTIVITY 
4-8 


MATERIALS 


lERLC 


TEACHING  STRATEGIES 


Then  say: 

SOME  DECOMPOSERS  ARE  LARGE  AND  SOME  ARE  SO 
SMALL  WE  CANNOT  SEE  THEM  WITHOUT  A  MICROSCOPE. 
WE  WILL  BE  STUDYING  SOME  OF  THESE  IN  OUR  NEXT 
ACTIVITIES. 

Conclude  by  asking: 

WHY  AREN'T  DEAD  ANIMALS  PILING  UP  ALL  AROUND  US? 


WHO  MIGHT  EAT  A  DEAD  HAWK? 

Do  not  be  concerned  about  an  absolute  answer  here  since 
it  will  be  asked  at  the  end  of  this  core. 


CHANC 

See  Change  of  Pacer  10. 


^  f       TEACHING  STRATEGIES 


SCOMPOSERS  ARE  LARGE  AND  SOME  ARE  SO 

^  CANNOT  SEE  THEM  WITHOUT  A  MICROSCOPE. 

BE  STUDYING  SOME  OF  THESE  IN  OUR  NEXT 
PIES. 

asking; 

N'T  DEAD  ANIMALS  PILING  UP  ALL  AROUND  US? 
HT  EAT  A  DEAD  HAWK? 

mcerned  about  an  absolute  answer  here  since 
isked  at  the  end  of  this  core. 


CHANGE  0 

f  Pacer  10. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— respond,   "Things  are  eating  them,"  "They  are 
being  decomposed,"  "They ^ re  rotting  away." 

— respond,   "Bugs,"  "Worms,"  "Ants,"  "Microbes." 


Upon  completion  of  this  activity^  each  student 
should^  as  a  minimum: 

— describe  in  hie  own  words  a  scaoenger  and  a 
decomposer 

— he  able  to  say  why  dead  animals  aren't  piling 
up. 


PACER 


ACTIVITY  4-8 


Activity  name  suggested  by  class s 


Teacher 


BSCS  USE:  PoGt 


Tally 


Rev 


Day  1 

Day  2 

Day  3 

Day  4 

Day  5 

Day  S 

1. 

Date  taught  (month 
and  date,    e.g.  11/2) 

5. 

Minutes  of  class  time 
on  science  each  day 

3. 

Minutes  preparing  for 

4. 

each  day's   science  class 

Students   absent  on  each 
date    CUse   ID  Number) 

Student  interest;      Check '  the  portion  of  yoxor  class  in  each  category. 

NONE  UP   TO;         1/4         1/2  3/4 

HIGH  INTEREST 


ALL 


MODERATE   INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


Equipment  problems?     In  kit?.        D   No      Q  Yes  Obtained  by  you? 

If  problems,   what  were  they  and  how  would  you  resolve  them? 


n  No  DYes 


Did  students  have  difficulty  understanding  any  concepts  or  vocabularyr 
□  No  O  Yes     —  Pages  and  Problem: 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?      If  not,   how  could  the  activity  be  made  more  practical? 


Were  teacher  instructions  clear  enough  to  follow?      D  Yes     Q  No  —  Pages  and  Problem; 


ID. 


Did  you  omit  any  part(s)  of  this  activity? 
were  omitted  and  WHY: 


□  Yes     a  No  —  Identify  which  part(s) 


11.      Your  rating  of  this  activity: 

D  Worthwhile  □  Of  value — needs  the 

——keep  as  is  revision  suggested 


n  Worth  salvaging — make 
major  changes  described 


a  Worthless 
— drop  it 


If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculiam  is  revised?     Page(s)  -_  Comment: 


Specific  Questions : 

CO 

12.      Did  students  understand  why  dead  animals  aren't  piling  up?      Q  Yes      □  No         Comment:  O 

CO 

w 

g 

o  g 

id  students  understand  that  the  role  of  scavengers  is  to  break  down  dead  things  h"- 
_ nto  parts  that  can  be  reused?  D  No  D  Yes  § 
If  yes,   what  evidence  do  you  have  of "this  understanding? 


ERIC 
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Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?     □  Yes    □  No  —  Pages  and  Problem: 


10*    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY; 


11*    Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the        □  Worth  salvaging — make       □  Worthless 
--keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page{s)   Comment: 

Specific  Questions: 

12.    Did  students  understand  why  dead  animals  aren't  piling  up?    □  Yes     □  No  Comnient: 


13.    Did  students  understand  that  the  role  of  scavengers  is  to  break  down  dead  things 
into  parts  that  can  be  reused?      □  No      □  Yes 
If  yes,  what  evidence  do  you  have  of  "this  understanding? 


Teacher   

:A.   In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.     What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 

ERIC 

Concern  (or  questions)  about  content: 


B.     What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


C.     Concern  (or  questions)  about  content: 


D.    jiessages  for  staff  (we  will  read  and  respond  immediately) 


Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student  p 
Q   work,  tallysheets,  etc?  '  '. 


FOCUS   FOR  THIS  ACTIVITY 
CONTENT : 

Unit  Goals  for  the  Student; 

2.  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment, 

3,  Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Core  B  Objectives  for  the  Student: 

2.    Discover  environmental  requirements 
of  microbes  and  other  decomposers. 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components, 
Complementarity  of  Organisms  and  Environment, 
Cyclic  Nature  of  Processes 

INQUIRY  SKILLS: 

Associating,  Describing 

PROBLEM-SOLVING  SKILLS: 
Experimenting 

PRACTICAL  APPLICATION 

Caring  for  Another  Classroom  "Pet" 


Activity  4-9.    Pill  Bug  Paradise  and  Worm  Wonderland 

These  activities  wilt  give  students  the  oppoTtmity  to 
view  some  decomposers  in  action j  while  reinforcing  the 
idea  of  the  breakdown  of  organic  matter.  .  In  addition^ 


TIVITY 


oals  for  the  student: 

•    Develop  an  understanding  of  cy'cling 
and  appreciate  the  cycling  relationshi 
of  the  materials  and  organisms  in  the 
environment. 

Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Objectives  for  the  Student: 

Discover  environmental  requirements 
of  microbes  and  other  decomposers. 

L  THEME: 

lationships  of  Environmental  Components, 
entarity  of  Organisms  and  Environment, 
Nature  of  Processes 

ting,  Describing 

ING  SKILLS: 
en ting 

^PLICATION 

ifor  Another  Classroom  "Pet" 


11  Bug  Paradig'e  and  Worm  Wonderland 

give  students  the  opportvnity  to 
'  iers  in  action^  while  reinforcing  the 
^"^nwn  of  organic  matter.    In  addition^ 


ONIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  B.  DECOMPOSERS  IN 

MY  ENVIRONMENT 

ACTIVITY  4-9.       PILL  BUG  PARADISE  AND 
WORM  WONDERLAND 


During  this  activity^  each  student  should: 

—  assist  in  collecting  pill  bugs  or  earthworms 
— participate  in  making  a  pill  bug  or  worm 
environmen  t 


ACTIVITY 
4-9 


MATERIALS 


*Pill  bugs,   25  to  50 
*Covered  plastic  shoe  box  or 

fish  aquarium 
*Leaves  (dried) 

*1  Small  sponge  (test  tube  plug) 
*Pieces  of  potato  and  carrot 


Diagram  4-4 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES  'Si 


students  will  have  some  oonorete  experiences  of  oaHng  ;> 
for  a  living  thing  that  they  may  not  normally  have  oon--  | 
tact  with  J  or  even  be  aioare  of.    It  is  not  necessary  to 
complete  both  parts  of  this  activity;  having  one  sort 
of  animal  in  the  classroom  will  fulfill  the  objectives* 
However  J  students  will  probably  be  interested  in  both 
activities. 

Part  I.    Pill  Bug  Paradise 
Teacher  Preparation; 

Without  pill  bugs,  this  activity  cannot  be  used.  Fortu- 
nately, these  land  isopods  are  very  conunon  over  much  of 
the  United  States  except  during  the  coldest  months  of  th€ 
year.    They  can  be  collected  in  most  areas  by  searching  i 
under  rocks,  logs,  old  boards,  in  wood  piles,  near 
foundations  of  a  house,  etc.,  wherever  they  are  shaded 
from  the  light  and  have  adequate  moisture. 

Involve  your  students  in  collecting  the  bugs  a  day  or 
two  before  you  plan  to  begin  the  activity.    The  students 
can  also  assist  in  setting  up  the  pill  bug  box  as 
follows.     (See  Diagram  4-4.) 

1.  Scatter  a  handful  of  dead  leaves  or  bark  chips 
on  the  bottom  of  the  shoe  box.     (A  very  thin 
layer  of  forest  litter  or  the  debris  from  a  ; 
pile  of  firewood  containing  bits  of  wood  and  ; 
bark  could  be  added  first,  but  is  not  necessary.) 

2.  Add  a  small  moistened  sponge,. 

3.  Add  pill  bugs, 

4.  Place  a  few  small  bits  of  carrot  in  and  on 

the  leaves .  j 

5.  Cover  the  box. 


■f'^l    TEACHING  STRATEGIES 


it  have  some  concrete  experiences  of  oaring 
g  thing  that  they  my  not  nomally  havf  Con- 
or even  be  aware  of.    It  is  not  necessarij  to 
th  parts  of  this  activity;  having  one  sort 
h  the  alaseroorn  will  fulfill  the  objectives, 
udents  Dill  probably  be  interested  in  both 

11  Bug  Paradise 
paration: 


1  bugs,  this  activity  cannot  be  used,  Fortu- 
se  land  isopods  are  very  common  over  much  of 
States  except  during  the  coldest  montlis  of  the 

can  be  collected  in  most  areas  by  searching 
f  logs,  old  boards,  in  wood  piles,  near 

of  a  house,  etc.,  wherever  they  are  shaded 
jht  and  have  adequate  moisture. 

i:  students  in  collecting  the  bugs  a  day  or 
^ou  plan  to  begin  the  activity.     The  students 
iist  in  setting  up  the.  pill  bug  box  as 
See  Diagram  4-4.) 

ir  a  handful  of  dead  leaves  or  bark  chips 
i  bottom  of  the  shoe  box.      <A  very  thin 
of  forest  litter  or  the  debris  from  a 
>f  firewood  containing  bits  of  wood  and 
:ould  be  added  first,  but  is  not  necessary.) 

i small  moistened  sponge. 

Ill  bugs. 

la  few  small  bits  of  carrot  in  and  on 
saves . 

ithe  box. 

Ieric 


ANTICIPATED  STUDENT  BEHAVIORS 


Diwing  this  activity^  each  student  should: 

—  obser^ve  and  veoord  changes  in  the  pill  bug  or 

worn  enviroment 
— pavtioipate  in  the  discussion  of  the  pill  bug 

or  Dorfn  and  its  enviromnent. 


MATERIALS 


I 


ERLC 


TEACHING  STRATEGIES 


The  bugs  should  do  quite  well  under  these  conditions. 
Keep  air  circulation  to  a  minimum  and  caution  the 
students  that  the  sponge  must' be  kept  moist  or  the 
pill  bugs  might  die.     It  might  be  best  to  assign  some-, 
one  to  moisten  the  sponge  each  day.    Bits  of  carrots  ■ 
or  potatoes  could  be  added  from  time-  to  time  as  they 
are  consumed, 

I: 


After  the  students  have  set  up  the  pill  bug  box,  mention 
to  them  that  they  will  be  expected  to  observe  the 
activity  of  the  pill  bugs  every  day  for  a  week.  Some 
observable  changes  in  the  leaves  indicating  that  they 
are  being  eaten  should  occur  during  this  week.  Holes 
will  appear,  and  the  leaves  will  eventually  be  consiomed^ 
No  formal  records  will  be  kept  for  this  activity  since 
the  compost  activity  will  be  going  on  at  the  same  time, 
"simply  allow  students  to  have  fun  watching  the  pill 
bugs  each  day.     Focus  their  attention  on  the  dried 
leaves,  carrots,  and  potatoes.    Ask,  them  to  watch  for 


ABOUT  1 


pyikCNlNG  STRATEGIES 


mi.. 


p|)|;Cluite  well  under  these  conditions. 
^Oiti  to  a  minimum  and  caution  the 

sponge  must  be  kept  moist  or  the 
lie.    It  might  be  best  to  assign  some- 
lei  sponge  each  day.    Bits  of  carrots 
i;;;be  added  from  time  to  time  as  they 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-9 


^ORK 
TIME 


:s  have  set  up  the  pill  bug  box,  mention 

will  be  expected  to  observe  the 
Dill  bugs  every  day  for  a  week.  Some 
|s  in  the  leaves  indicating  that  they 
ihould  occur  during  this  week.  Holes 
;the  leaves  will  eventually  be  consumed. 

will  be  kept  for  this  activity  since 
jity  will  be  going  on  at  the  same  time, 
lents  to  have  fun  watching  the  pill 
jDcus  their  attention  on  the  dried 
'and  potatoes.    Ask  them  to  watch  for 


ABOUT  1  WEEK  LATER 
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ACTIVITY 
4-9 


MATERIALS 


TEACHING  STRATEGIES 


any  changes.  When  they  have  noted  the  changes  discuss 
the  results  as  follows: 

WHAT  HAS  HAPPENED  TO  THE  LEAVES? 


WHAT  HAS  HAPPENED  TO  THE  CARROTS  AND  POTATOES? 


WHAT  DO  WE  CALL  ORGANISMS  THAT  BREAKDOWN  THINGS 
LIKE  THIS? 

Accept  decomposers  and  scavengers  as  the  best  answers 
and  review  these  words  if  the  students  do  not  mention 
tiiem.     Write  the  words  on  the  chalkboard. 

WHAT  ARE  SOME  OTHER  DECOMPOSERS,  OR  SCAVENGERS? 


If  other  decomposers  and  scavengers  are  not  mentioned, 
remind  them  of  Slides  4-14  through  4-21  in  Activity  4-8, 

The  pill  bug  box  can  be  dismantled  at  this  time  and  the 
pill  bugs  released  outside,  or  they  may  become  another 
set  of  classroom  pets  that  can  be  kept  with  minimal 
effort.     Periodically  add  more  leaves,  small  pieces  of 
potato  or  carrot,  and  small  amounts  of  moisture  to 
their  container. 

Students  may  wish  to  set  up  their  own  individual  pill 
bug  cultures,  using  small  containers  such  as  baby  food 
jars.     Other  kinds  of  organic  matter  could  be  added  and 
observations  made  of  the  effect  the  pill  bugs  have  on 
the  material. 


TEACHING  STRATEGIES 


•  when  they  have  noted  the  changes  discuss 
as  follows: 

hS  HAPPENED  TO  THE  LEAVES? 


PS  HAPPENED  TO  THE  CARROTS  AND  POTATOES? 


)  WE  CALL  ORGANISMS  THAT  BREAKDOWN  THINGS 
JIS? 

nposers  and  scavengers  as  the  best  answers 
these  words  if  the  students  do  not  mention 
^  the  words  on  the  chalkboard. 

^  SOME  OTHER  DECOMPOSERS,  OR  SCAVENGERS? 


romposers  and  scavengers  are  not  mentioned, 
of  Slides  4-14  through  4-21  in  Activity  4-8. 

[  box  can  be  dismantled  at  this  time  and  the 
ileased  outside,  or  they  may  become  another 
iroom  pets  that  can  be  kept  with  minimal 
riodically  add  more  leaves,  small  pieces  of 
Irrot,  and  small  amounts  of  moisture  to 
.ner  • 


wish  to  set  up  their  own  individual  pill 
>  using  small  containers  such  as  baby  food 
i  kinds  of  organic  matter  could  be  added  and 
I  made  of  the  effect  the  pill  bugs  have  on 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 

— respond,  "They  have  changed,"  "The  pill  bugs 
have  eaten  parts  of  them." 

— indicate  that  these  have  been  partially 
consumed  also, 

— respond,  "Decomposers,"  "Scavengers," 


— recall  previous  experiences,  relate  slides 
viewed  earlier,  and  say,  "Worms,"  "Microbes, 
"Fungi,"  "Ants,"  and  so  on. 


MATERIALS 


;*Spade  or  fork 
;*Widemouthed  gallon  jar 

;*soii 

*Sand 

^Several  earthworms   (about  10) 

♦Decaying  leaves 

*Lettuce 

*Grass 

*Cornnieal 

*Sheet  of  black  paper 
*Tape 


Diagram  4-5 


TEACHING  STRATEGIES 


Part  II.    Worm  Wonderland 
Teacher  Preparation 

Worms  can  be  collected  in  most  places  by  digging  in 
moist  soil.     In  winter  you  will  have  ta  dig  deeper  than 
in  summer.    A  gardener's  compost  pile  may  be  a  good 
source  of  worms. 

Involve  your  students  in  collecting  the  worms  before  you 
plan  to  start  the  activity.    The  students  can  also  set 
up  the  worm  farm  as  follows: 

1.  Fill  the  gallon  jar  to  within  a  few  inches  of 
the  top  with  alternating  layers  of  one  inch  of 
soil  and  one-half  inch  of  sand.     (See  Diagram 
4-5.)     Finish  with  a  layer  of  soil  on  top. 

2.  Place  the  worms  and  decaying  leaves  on  the 
top. 

3.  Keep  soil  and  sand  moist  but  not  too  wet. 

4.  Wrap  the  black  paper  around  the  jar  and 
tape  in  place.    Leave  this  on  for  two  weeks, 
removing  only  for  observation. 

5.  Add  small  amounts  of  lettuce,  grass,  and 
cornmeal  occasionally. 

Have  students  observe  the  worm  farm  regularly.  Some 
changes  they  should  notice  are:    the  soil  and  sand 
get  mixed  up  together;  leaves  may  disappear;  bits  of 
food  get  eaten. 

After  the  students  have  observed  changes,  ask: 
WHAT  HAS  HAPPENED  TO  THE  LEAVES? 


TEACHING  STRATEGIES 


tfdnderland 


bion 


ilected  in  most  places  by  digging  in 
[winter  you  will  have  to  dig  deeper  than 
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ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


— respond,  "Disappeared,"  "Worms  have  eaten  them." 
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TEACHING  STRATEGIES 


WHAT  HAS  HAPPENED  TO  THE    (LETTUCE)  ? 

WHAT  DO  WE  CALL  ORGANISMS  THAT  BREAK  DOWN 
THINGS  LIKE  THIS? 

Discuss  with  students  the  good  earthworms  do,  breaking 
down  dead  material  and  aerating  and  mixing  the  soil. 


CHANi 


See  Change  of  Pacer  11. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


iAS  HAPPENED  TO  THE    (LETTUCE)  ? 


— respond/  "Some  is  gone. 


M 


"Eaten. 


tl 


XD  WE  CALL  ORGANISMS  THAT  BREAK  DOWN 
>  LIKE  THIS? 


— respond ,  "Decomposers  , 


Scavengers. 


II 


students  the  good  earthworms  do,  breaking 
[laterial  and  aerating  and  mixing  the  soil. 


Upon  completion  of  this  activity^  each  student 
should  J  as  a  minimu^n: 

— have  obsex*ved  a  change  in  the  decomposers ' 

enviporuiient 

— be  able  to  state  that  the  pill  bugs  or  worms 
are  deconvoserSj  or  acavengers^ 


of  Pacer  11. 


ERIC 


ACTIVITY  4-9 


Activity  name  suggested  by  class: 


Teacher 


5. 


BSCS  USE:     Post  Tally  Rev  


Day  1 

Day  2 

Day  3 

Day  4 

Day  5 

Day  6 

1. 

Date  taught  (month 
and  date.  e.o.  11/2) 

2. 

Minutes  of  class  time 
on  science  each  day 

3. 

Minutes  preparing  for 
each  day*s  science  class 

4. 

Students  absent  on  each 
date  (Use  ID  Number) 

Student  interest:    Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO;       1/4      1/2  3/4 

HIGH  INTEREST 


ALL 


MODERATE  INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


Equipment  problems?  In  kit?  □  No  □  Yes  Obtained  by  you?  □  No  DYes 
If  problems  y  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocadDulary? 
□  No       □  Yes    —  Pages  and  Problem: 


8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9,  Were  teacher  instructions  clear  enough  to  follow?    DYes    □  No  —  Pages  and  Problem: 

10.  Did  you  omit  any  part(s}  of  this  activity?    □  Yes    □  No  —  Identify  which  p2u:t(s) 
were  omitted  and  WHY: 


11.    Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
--keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculiun  is  revised?    Page{s)^   Comments 


Specific  Questions: 

12.     Did  students  recognize  pill  bugs  as  decomposers  or  scavengers?      DYes      □  No 
Comment: 


ERLC 


What  was  students'  reaction  to  observing  the  pill  bugs?  Comment: 


CO 

R 


8m      Will  the  loiowledge  gained  £rom  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    I£  not,  how  could  the  activity  be  raade  more  practical? 


9.     Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity; 

□  Worthwhile         □  Of  value — needs  the       □  Wbrth  salvaging — intake       □  Worthless 
—keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)   Comment: 

Specific  Questions; 

12.  Did  students  recognize  pill  bugs  as  decomposers  or  scavengers?      □  Yes  DNo 
Comment : 


13.    What  was  students'  reaction  to  observing  the  pill  bugs?  Comment: 


Teacher 


A.     In  tlie  space  below  tell  what  went  right,   what  went  wrong,   what  you  did  to  make 
the  activity  a  success,   and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide-      Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.      What  anecdotes  of   student  learning  did  you   see  or  hear   in  your  classroom"? 

ERIC 

hi^iiiiiigiiiiiniiiiiT^      Concern    (or  questions)    about  contents 


What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 
Concern  (or  questions)  about  content: 

Jlessages  for  staff  (we  will  read  and  respond  immediately)  : 

Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions 
work,  tallysheets,  etc? 

le  B 


e  and  my ' 
Environment 


FOCUS  FOR  THIS 

ACTIVITY 

CONTENT : 

Unit 

Goals  for  the  Student: 

2.     Develop  an  landers tanding  of  cycling 

and  appreciate  the  cycling  relationship 

of  the  materials  and  organisms  in  the 

environment. 

3.     Recognize  the  role  of  decomposers  in 

the  cycling  process. 

Core 

B  Objectives  for  the  Student: 

1.     Recognize  the  role  microbes  play  in 

the  decomposition  process* 

3.    Appreciate  how  knowledge  of  decomposers 

can  improve  man's  environment. 

4.    Conclude  that  microbes  contribute  to 

man's  well-being  as  well  as  pose 

problems  for  man. 

ENVIRONMENTAL  THEME: 

Interrelationship  of  Environmental  Components, 

Cyclic  Nature  of  Processes 

INQUIRY  SKILLS : 

Observing,  Describing,  Comparing 

PROBLEM-SOLVING  SKILLS: 

Recording  Data,  Discussion  and  Treatment  of 

Group  Data 

PRACTICAL 

APPLICATION: 

Learning  Gardening  Skills ,  Value  of  Natural 

Fertilizers 

ACTIVITY 


Soals   for   the  Student; 

2.      Develop  an  understanding  of  cycling 

and  appreciate   the  cycling  relationship 
of  the  materials   and  organisms   in  the 
environment. 

J.      Recognize   the  role  of  decomposers  in 
the   cycling  process  - 

i  Objectives   for  the  Student: 
L.      Recognize   the  role  microbes   play  in 
the   decomposition  process . 

I,      Appreciate  how  knowledge  of  decomposers 
can   improve  man's  environment. 

i.      Conclude   that  microbes    contribute  to 
man's  well— being  as  well  as  pose 
problems    for  man- 

THEME: 

elationship  of  Environmental  Components, 
Nature  of  Processes 

liLS  : 

ing.    Describing,  Comparing 
VI NG  SKILLS: 

ing  Data,   Discussion  and  Treatment  of 
Data 

PPLICATION: 

ng  Gardening  Skills ,    Value  of  Natural 
izers 


ERIC 


UNIT    IV.  TRANSFER  AND  CYCLING 

OF  MATERIALS  IN  RSC^ 
.MY  ENVIRONMENT 

CORE  B.  DECOMPOSERS  IN 

MY   ENVI RONMENT 


ACTIVITY    4-10.      TALKING  ROT 


:^GTIVITY 
4-10 


MATERIALS 


Compost  piles 

Worksheet  4-0  (partially 

completed) 
Equal-arm  balance  kits 


TEACHING  STRATEGIES 


i  ■  ■  ■  ■ "  "  HI 


Activity  4"  10,    Talking  Rot  ^  ll 

This  activity  will  conclude  the  observations  of  the  Qom 
posi  piles  set  up  in  Activity  4-0.  Students  will  have 
the  opportunity  to  increase  their  understanding  of 
decomposition  and  composting.  These  ideas  should  relate, 
to  man^s  ability  to  use  his  knowledge  of  decomposition  tc 
improve  his  environment;  they  should  also  relate  to  the:\ 
student  ^8  ability  to  improve  his  own  environment  through 
a  knowledge  of  decomposition. 

Begin  this  activity  by  having  students  observe  the 
compost  piles,  including  weighing  the  two  objects,  and 
mcOce  a  final  description  on  Worksheet  4-0.  (REMINDER: 
Keep  the  compost  and  continue  to  add  water  as  necessary 
as  the  compost  will  be  used  in  Activities  4-11  and  4-12, 
Discuss  the  changes  that  have  occurred  by  saying: 

LET'S  LOOK  AT  OUR  COMPOST  RECORDS.     HAS  THE 
PILE  CHANGED  SINCE  WE  STARTED? 

HOW  HAS  IT  CHANGED?  .  . 

HOW  HAS  THE   (item)  CHANGED? 

Repeat  this  question  for  a  number  of  the  organic 
materials  in  the  compost. 

WHAT  DOES  THE  WORD  "DECOMPOSE"  MEAN? 


WHAT  H7^  BEEN  MAKING  THE  THINGS  IN  OUR  COMPOST 
PILE  DECOMPOSE? 

If  students  do  not  suggest  microbes,  ask: 


CAN  WE  SEE  THE  DECOMPOSERS  IN  OUR 
COMPOST  PILE? 


I  ^^^^^^^;^^iT^^^  STRATEGIES 


;    Talking  Rot 

::Will  Qonolude  the  observations  of  the  com- 
■t  up  in  Activity  4-0.    Students  will  have 

'ty  to  increase  their  understanding  of 
land  composting.    These  ideas  should  relate 
ity  to  use  his  knowledge  of  decomposition  to 
hvironment;  they  should  also  relate  to  the 

*lity  to  improve  his  own  environment  through 
f  decomposition. 

"tivity  by  having  students  observe  the 
],  including  weighing  the  two  objects,  and 
iidescription  on  Worksheet  4-0.  (REMINDER: 
ost  and  continue  co  add  water  as  necessary 
t  will  be  used  in  Activities  4-11  and  4-12.) 
hanges  that  have  occurred  by  saying: 

OK  AT  OUR  COMPOST  RECORDS.     HAS  THE 
IGED  SINCE  WE  STARTED? 

i  IT  CHANGED? 

■hTHE   (item)  CHANGED? 

i'S 

:  estion  for  a  nuinber  of  the  organic 
tiie  compost. 

-S|tHE  word  "decompose"  MEAN? 

.J  bEEN  making  the  THINGS  IN  OUR  COMPOST 
COMPOSE? 

it  ■  'i 

istudents  do  not  suggest  microbes,  ask: 

%  see  the  decomposers  in  our 
Jqst  pile? 


FRIC 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  activity^  each  student  should: 

— define  compost  as  a  mixture  of  decaying, 
materials 

— relate  the  idea  of  composting  to  fertilizers 

and  gardening 
— associate  decomposition  of  dead  material  with 

the  soil-'building  process 
— begin  to  develop  a  concept  of  biodegradability 

and  nonbiodegradability . 

students  should: 


— examine  Worksheet  4-0  and  respond,  "Yes." 

—  respond,  "It  stinks/'  "It's  rotten." 

— respond  appropriately  for  each  material. 


— recall  Activity  4-8  and  respond,  "To  break 
apart,"  "Rot  away." 


— recall,  "Scavengers,"  "Decomposers,"  "Microbes."  ' 
— respond,  "No." 


TEACHING  STRATEGIES 


I   VmAT  DO  WE  CALL  LIVING  THINGS  THAT  ARE 

I   TOO  SMALL  TO  BE  SEEN  WITHOUT  A  MICROSCOPE?  • 

WHERE  DO  THE  MICROBES  COME  FROM  THAT  DECOMPOSE 
THE  COMPOST  HEAP? 


WHY  DO  YOU  THINK  SOIL  IS  A  GOOD  PLACE  TO  PUT 
THINGS  TO  DECOMPOSE? 

WHERE  ARE  THE  THINGS  GOING  THAT  ARE  BEING 
DECOMPOSED  BY  THE  MICROBES? 

IF  YOU  ADD  THINGS  TO  THE  SOIL  THAT  DECOMPOSE, 
WHAT  DOES  THIS  DO  TO  THE  AMOUNT  OF  SOIL  IN 
THE  BOX? 

DOES  ANYONE  KNOW  ANYBODY  WHO  HAS  A  COMPOST 
PILE  IN  HIS  YARD? 

WHY  DO  YOU  THINK  PEOPLE  WOULD  BUILD  COMPOST 
PILES? 


If  no  one  says  yes  or  that  they  don't  know  why  compost 
piles  are  built,  tell  them  that  compost  piles  are  built 
to  use  in  gardens  as  fertilizers.     (If  you  invited  a 
gardener  or  compost  user  to  visit  your  class  as  a  Change 
of  Pacer,  ask  your  students  to  recall  the  visit  and  what 
was  said.) 

WHY  IS  COMPOST  ADDED  TO  GARDENS? 


Tell  the  students  that  one  of  the  reasons  compost  is 
added  to  the  soil  is  to  enrich  and  to  fertilize  it, 
and  that  composting  helps  the  soil  retain  moisture. 


tEACHING  STRATEGIES 


I  WE  CALL  LIVING  THINGS  THAT  ARE 

LL  TO  BE  SEEN  WITHOUT  A  MICROSCOPE? 

:  MICROBES  COME  FROM  THAT  DECOMPOSE 
HEAP? 


HINK  SOIL  IS  A  GOOD  PLACE  TO  PUT 
COMPOSE? 

E  THINGS  GOING  THAT  ARE  BEING 
Y  THE  MICROBES? 

HINGS  TO  THE  SOIL  THAT  DECOMPOSE, 
IS  DO  TO  THE  AMOUNT  OF  SOIL  IN 


KNOW  ANYBODY  WliO  HAS  A  COMPOST 
YARD? 

a  INK  PEOPLE  WOULD  BUILD  COMPOST 


5  or  that  they  don't  know  why  compost 
tell  them  that  compost  piles  are  built 
as  fertilizers*     (If  you  invited  a 
5t  user  to  visit  your  class  as  a  Change 
:  students  to  recall  the  visit  and  what 


;T  added  TO  GARDENS? 


that  one  of  the  reasons  compost  is 
iis  to  enrich  and  to  fertilize  it, 
ig  helps  the  soil  retain  moisture* 


ANTICIPATED  STUDENT  BEHAVIORS  X  ACTIVITY 
 X  4-10 

students  should: 

— respond ,  "Microbes , "  "Germs • "  \. 

-!-recall,  "Microbes  are  everywhere,"  "In  the 
soil  already,"  etc* 

— guess,  "Lots  of  decomposing  microbes." 

— respond,  "Into  the  soil,"  "Are  rotting  away," 

— infer  that  it  makes  more  soil, 
—respond,   "No,"  "Yes." 

— respond,  "To  get  rid  of  garbage,"  "Don't  know," 
"For  fertilizer." 

— respond,   "Because  it's  like  a  fertilizer,"  "It 
helps  the  soil,"  "It  makes  the  soil  better." 


TEACHING  STRATEGIES 


WHAT  DO  YOU  THINK  HAPPENS  TO  THE  BITS  OF 
DECOMPOSED  THINGS  ONCE  THEY  ARE  IN  THE  SOIL? 


BITS  OF  DECOMPOSED  LIVING  THINGS  ARE  USED  BY 
PLANTS  TO  HELP  THEM  GROW. 

At  this  point  you  could  refer  to  The  Long  Journey^  and 
explain  that  microbes  broke  down  the  hawk's  droppings 
before  the  body  building  material  was  used  by  the  grass. 

Direct  the  students'  attention  back  to  the  compost  pile 
and  their  completed  worksheets. 

WHAT  THINGS  HAVE  DECOMPOSED  OR  ARE  DECOMPOSING? 


WHY  ARE  THE  GLASS  AND  PLASTIC  THE  SAME  AS  WHEN 
WE  PUT  THEM  IN  OUR  COMPOST? 


WE  SAY  THAT  THINGS  THAT  CAN  BE  BROKEN  DOWN 
BY  DECOMPOSING  MICROBES  ARE  BIODEGRADABLE. 

Write  the  word  "biodegradable"  on  the  chalkboard. 

HOW  MANY  OF  YOU  HAVE  EVER  HEARD  THE  WORD 
"BIODEGRADABLE"  BEFORE? 

WHERE  HAVE  YOU  SEEN  THIS  WORD  BEFORE? 


WHAT  THINGS  IN  OUR  COMPOST  PILE  WERE 
BIODEGRADABLE,  WERE  DECOMPOSED  BY  MICROBES? 

WHAT  THINGS  IN  OUR  COMPOST  PILE  WERE  NOT 
DECOMPOSED  BY  MICROBES? 


TEACHING  STRATEGIES 


X)  YOU  THINK  HAPPENS  TO  THE  BITS  OF 
^OSED  THINGS  ONCE  THEY  ARE  IN  THE  SOIL? 


)F  DECOMPOSED  LIVING  THINGS  ARE  USED  BY 
TO  HELP  THEM  GROW. 

nt  you  could  refer  to  The  Long  Journey ^  and 
t  microbes  broke  down  the  hawk's  droppings 
body  building  material  was  used  by  the  grass. 

students'  attention  back  to  the  compost  pile 
ompleted  worksheets. 

HINGS  HAVE  DECOMPOSED  OR  ARE  DECOMPOSING? 


IE  THE  GLASS  AND  PLASTIC  THE  SAME  AS  WHEN 
THEM  IN  OUR  COMPOST? 


THAT  THINGS  THAT  CAN  BE  BROKEN  DOWN 
OMPOSING  MICROBES  ARE  BIODEGRADABLE. 

6rd  "biodegradable"  on  the  chalkboard, 

NY  OF  YOU  HAVE  EVER  HEARD  THE  WORD 
GRADABLE"  BEFORE? 

HAVE  YOU  SEEN  THIS  WORD  BEFORE? 


KINGS  IN  OUR  COMPOST  PILE  WERE 
lADABLE,  WERE  DECOMPOSED  BY  MICROBES? 

ilNGS  IN  OUR  COMPOST  PILE  WERE  NOT 
|sI:D  by  MICROBES? 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


—guess,  "Used  by  plants,"  "Eaten  by 
microbes,"  "Nothing,"  etc. 


-after  inspecting  their  worksheets  and  the  pile, 
indicate  those  things  that  are  undergoing 
decomposition. 


-respond,  "They  didn't  break  down,"  "Microbes 
can't  eat  them,"  "They're  too  hard." 


— raise  their  hands. 

— suggest  such  places  as  on  TV,  on  soap  or 
detergent  boxes. 


-"►-recall,  "Orange  peel,"  "Grass,"  etc. 
—  recall,   "Plastic,"  "Glass,"  etc. 


MATERIALS 


TEACHING  STRATEGIES 


WE  CALL  THESE  THINGS  NONBIODEGRADABLE. 

Writ 2  the  word  "nonbiodegradable"  on  the  chalkboard. 

DO  THINGS  THAT  DECX)MPOSE  OR  THINGS  THAT  DON'T 
DECOMPOSE  DO  MORE  GOOD  TO  THE  SOIL? 


TOMORROW  WE  WILL  USE  OUR  COMPOST  TO  GROW 
PLANTS,  AND  THEN  WE  WILL  SEE  IF  THE  THINGS 
THAT  DECOMPOSED  MADE  THE  SOIL  RICH. 

Collect  all  student  copies  of  Worksheet  4-0. 

♦ 

Turn  to  the  Development  of  Experience  in  Observation 
page  of  the  Student  Record  of  Progress  and  use  the 
worksheets  to  rate  each  student's  success  in  making 
appropriate  observations.    Recalling  the  amount  of 
assistance  you  provided,  also  rate  whether  each  student 
could  record  results  on  his  own,  required  help,  or 
made  no  meaningful  record.     Plan  to  provide  special 
help  to  your  least  successful  students  as  they  complete 
the  worksheets  in  Activities  4-13  and  4-14.  Send 
Worksheet  4-0  and  a  copy  of  your  ratings  to  BSCS. 


TCACHING  STRATEGIES 


S£  THINGS  NONBIODEGRADABLE. 

nonbiodegradable"  on  the  chalkboard. 

«AT  DECOMPOSE  OR  THINGS  THAT  DON'T 
MORE  GOOD  TO  THE  SOIL? 


WILL  USE  OUR  COMPOST  TO  GROW 
THEN  WE  WILL  SEE  IF  THE  THINGS 
DSED  MADE  THE  SOIL  RICH. 

ent  copies  of  Worksheet  4-0. 

Lopment  of  Experience  in  Observation 
nt  Record  of  Progress  and  use  the 


,e  each  student's  success  in  making 
rvations.    Recalling  the  amount  of 
rovided,  also  rate  whether  each  student 
its  on  his  own,  required  help^  or 
il  record.    Plan  to  provide  special 
t  successful  students  as  they  complete 

Activities  4-13  and  4-14.  Send 
l  a  copy  of  your  ratings  to  BSCS. 


ANTICIPATED  STUDENT  BEHAVIORS 

 ^ 


ACTIVITY 
4-10 


students  should: 


— infer  that  things  that  decompose  make  the 
soil  richer. 


Upon  completion  of  this  activity^  each  student 
should^  as  a  minimum: 

— be  able  to  state  that  some  things  ave  broken 
down  in  compost  piles  by  decomposers 

— be  able  to  state  that  some  things  are  not 
decomposed 

— be  able  to  say  that  microbes  decompose  things 
in  the  compost  piles. 


ACTIVITY 
4-10 


MATERIALS 


ERIC- 


TEACHING  STRATEGIES 


See  Change  of  Pacers  12  and  13. 


ACTIVITY 
4-10 


MATERIALS 


TEACHING  STRATEGIES 


See  Change  of  Pacers  12  and  13. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


CHANGE  Qf  PtCER 


of  Pacers  12  and  13. 


Activity  naine  suggested  by  class: 


Teacher 


BSCS  USE:    Post  Tally  Rev 


Day  1       Day  2       Day  3       Day  4       Day  5       Day  6 


and  date,  e.g.  11/2) 

Minutes  of  class  time 
on  science  each  day 

Minutes  preparing  for 
each  day's  science  class 

Students  absent  on  each 
date  (use  ID  Number) 

Student  interest:    Check  the  portion  of  your  class  in  each  category • 

NONE        UP  TO:      1/4      1/2      3/4  ALL 
HIGH  INTEREST  I  1  ill 

MODERATE  INTEREST  OR  INDIFFERENCE  ^  

RESISTANCE  OR  DISLIKE 


6.      Equipment  problems?    In  kit?       □  No    □  Yes         Obtained  by  you?    □  No  DYes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulaxy? 
□  No        □  Yes    —  Pages  and  Problem: 


8,      Will  the  knowledge  gained  from  this  activity  be  something  the  stxidents  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problems 


10.     Did  you  omit  any  part<s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY; 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
—keep  as  is         revision  suggested  major  changes  described        — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)  Comment: 

Specific  Questions: 

12,  How  many  students  realized  that  compost  is  fertilizer?    □  None     01/4     O  1/2 


X0 
CO 

o 


□  3/4     DaII  Evidence  for  this  judgment:  ^ 


I 


pnT/^How  many  students  had  heard  the  word  "biodegradable"  before?  fj; 
LDfeb^      None     01/4    0  1/2     0  3/4     DAll      Comment:  gi 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.     Were  teacher  instructions  clear  enough  to  follow?    □  Yqs    □  No  —  Pages  and  Problem 


10.    Did  you  omit  any  part{s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11*    Your  rating  of  this  activity: 

□  Worthwhile        □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
--keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    page(s)   Comment: 


Specific  Questions: 

12.    How  many  students  realized  that  compost  is  fertilizer?     □None     0  1/4     0  1/2 
□  3/4     DAll  Evidence  for  this  judgment.: 


13.    How  many  students  had  heard  the  word  "biodegradable"  before? 
None    □1/4     01/2     □  3/4     DAll  Comment: 


14.    Before  mailing  in  this  feedback  sheet,  ask  each  student  what  the  word 

"biodegradable"  means.  How  many  could  give  some  indication  of  its  relation 
to  decomposers?     DNone     01/4     01/2     0  3/4     DAll  Comment: 


Teacher   

A.    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroonf? 
E^^C Concern  (or  questions)  about  content: 


C.   Concern  (or  questions)  about  content: 


w 
cn- 
O 
cn 


B.    What  anecdotes  of  .student  learning  did  you  see  or  hear  in  your  classroom?  ' 


p 

ft 

o  . 
3 ; 


.  Jdessages  for  staff   (we  will  read  and  respond  immediately)  ;  \:^Ti 

.  ■  •  ■  .  oj;-. 

.'        .;■  .       ,        '  .  r  .  ■  . .  V':  •  :  .^^^^-i^^- 

^  Have  you  answered  each  question,  attached  annotated  Guide /  your  revisions,  student      .  § 

work,  tallysheets,  etc?  ■  "'Li.'" 


e  and  my* 
Environment 


FOCUS  FOR  THIS 
CONTENT : 
Unit 


ACTIVITY 


Goals  for  the  Student: 


2.  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  materials  and  organisms  in  the 
environment. 

3,  Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Core  B  Objectives    .or  the  Student: 

1.     Recognize  the  role  microbes  play  in 
the  decomposition  process. 

3.  Appreciate  how  knowledge  of  decomposers 
can  improve  man's  environment. 

4.  Conclude  that  microbes  contribute  to 
man's  well-being  as  well  as  pose 
problems  for  man. 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components, 
Cyclic  Nature  of  Processes 

INQUIRY  SKILLS: 

Observing,  Applying 

PROBLEM-SOLVING  SKILLS: 
Experimenting 

PRACTICAL  APPLICATION 

Learning  Garden  Skills,  Practice  in 
Following  Directions 


CTIVITY 


oals  for  the  Student: 

Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  materials  and  organisms  in  the 
environment, 

r  ■ 

.     Recognize  the  role  of  decomposers  in 
;      tlie  cycling  process. 

■  Objectives  for  the  Student; 

[•     Recognize  the  role  microbes  play  in 

i     the  decomposition  process. 

[.     Appreciate  how  knowledge  of  decomposers 
can  improve  man's  environment. 

i     Conclude  that  microbes  contribute  to 
man's  well-being  as  well  as  pose 
problems  for  man. 

VL  THEME: 

blationships  of  Environmental  Components, 
'Nature  of  Processes 

is : 

Liig,  Applying 

fiNG  SKILLS  ; 
[lenting 

^PLICATION 

ig  Garden  Skills ,  Practice  in 
trng  Directions 

^iv  • 


UNIT  IV. 

CORE  B. 
ACTIVITY  4-11. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 

DECOMPOSERS  IN 
MY  ENVIRONMENT 

PLANTING  IN  COMPOST 


7\CTlVii< 

4-n 


MATERIALS 


Seeds,  1  package  each  of: 
Marigolds 
Beans 

2  Peat  pots  per  student 
*Compost  piles  from  Activity  4-0 
*Coinmercial  planting  soil 
*2  Cleaned  1/2-pint  milk  cartons 

per  student 
*2  Popsicle  sticks  or  pieces  of 

masking  tape  per  student 
*3  Marking  pencils 
*Trowels,  several 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  4-11 >    Planting  in  Compost 

The  conavete  experience  of  planting  seeds  in  compost  in 
this  activity  reinforces  the  idea  that  decomposed 
materials  enrich  the  soil  and  help  plants  to  grow.  ! 

Teacher  Preparation:  I 

1.  This  activity  requires  compost  that  has  been  well  | 
decomposed.    If  your  compost  piles  have  not  been  t 
set  up  long  enough/  this  activity  could  be  post- 
poned to  the  end  of  Core  B. 

2.  If  students  enjoy  planting  the  seeds,  they  might 
wish  to  try  other  sorts  of  seeds.     One  suggestion 
is  the     jnsitive  plant,  but  it  is  rather  delicate 
and  may  not  be  as  successful  as  marigolds  and 
beans. 


3.    Be  sure  to  leave  enough  compost  for  three  table- 
spoons per  pair  of  students  for  Activity  4-12. 

Begin  by  saying: 

WHAT  HAPPENED  TO  THE  GRASS  AND  PEELINGS  WE 
PUT  IN  OUR  COMPOST  PILE? 

WHAT  BROKE  DOWN  THESE  THINGS? 

WHAT  HAPPENED  TO  THE  BITS  OF  PEELINGS  AFTER 
THEY  WERE  BROKEN  DOWN? 

HOW  DO  THESE  PIECES  HELP  THE  GRASS  AND  OTHER 
PLANTS  GROWING  IN  THE  SOIL? 


SINCE  BITS  OF  THE  COMPOST  THAT  WERE  PART  OF 
LIVING  THINGS  ARE  BEING  USED  BY  PLANTS,  IT 
IS  BEING  USED  OVER  AGAIN. 


J 


1 


^^|iT  STRATEGIES 


Planting  in  Cocipost 

^sxperience  of  planting  seeds  in  compost  in 
^:  veinforaes  the  idea  that  decomposed 
Kch  the  soil  and  help  plants  to  grow. 

iration ; 


itivity  requires  compost  that  has  been  well 
ised.     If  your  compost  piles  have  not  been 
long  enough,  this  activity  could  be  post- 
;o  the  end  of  Core  B. 

ents  enjoy  planting  the  seeds,  they  might 
I  try  other  sorts  of  seeds.    One  suggestion 
sensitive  plant,  but  it  is  rather  delicate 
'  not  be  as  successful  as  marigolds  and 


to  leave  enough  compost  for  three  table- 
per  pair  of  students  for  Activity  4-12. 

ng: 

PENED  TO  THE  GRASS  AND  PEELINGS  WE 
UR  COMPOST  PILE? 

KE  DOWN  THESE  THINGS? 

E>ENED  TO  THE  BITS  OF  PEELINGS  AFTER 
E  BROKEN  DOWN? 

EffiSE  PIECES  HELP  THE  GRASS  AND  OTHER 
iROWING  IN  THE  SOIL? 


rS  OF  THE  COMPOST  THAT  WERE  PART  OF 
fllNGS  ARE  BEING  USED  BY  PLANTS,  IT 
jUSED  OVER  AGAIN* 


ANTICIPATED  STUDENT  BEHAVIORS 


DiAring  this  activity^  each  student  should: 

— review  the  concepts  involved  in  compost 
— plant  two  sorts  of  seeds  in  compost  from 
their  piles. 


S  tudents  should : 

—  recall,  "Decomposed/*  ^'Rotted,"  etc, 
— recall ,  "Microbes , "  "Decomposers. " 

— recall,  "Went  into  the  soil," 


— reply,  "It  fertilizes  them/'  "Helps  them  to 
grow/*  "Plants  use  them  to  make  food," 


MATERIALS 


WHAT  IS  A  WORD  THAT  MEANS  TO  USE  OVER  AGAIN? 


WHICH  OF  THE  THINGS  WE  ADDED  TO  THE  SOIL  COULD 
BE  RECYCLED  BY  PLANTS? 


TEACHING  STRATEGIES 


WE  ARE  GOING  TO  RECYCLE  OUR  COMPOST  TODAY.  HOW 
CAN  WE  DO  THIS? 

WE  ARE  GOING  TO  PLANT  SEEDS  IN  OUR  COMPOST  TO 
MAKE  A  HINIGARDEN. 

Display  the  materials  to  be  used  for  planting.    It  is 
suggested  that  each  student  plant  two  different  kinds 
of  seeds;  two  seeds  of  one  kind  in  each  peat  pot.  Each 
student  will  then  have  two  pots  and  two  different  kinds 
of  plants*    Have  the  students  proceed  as  follows: 

1.  Distribute  two  peat  pots  and  two  cleaned, 
recycled  milk  cartons  to  each  student. 

2.  Fill  each  pot  at  least  three-fourths  full  with 
compost.     (If  there  is  not  enough  compost  to 
fill  each  pot,  add  natural  or  potting  soil  to 
provide  a  mixture  of  one-half  soil,  one-half 
compost,  pointing  out  to  the  students  that 
mixing  compost  with  soil  is  normally  the  way 
compost  is  used  in  gardening.    Save  at  least 
three  tablespoons  full  of  moist  compost  for 
Activity  4-12.     If  compost  is  left  over,  use 
this  to  plant  any  remaining  seeds.) 

3.  Place  one  pot  in  each  milk  carton.    The  carton 
will  catch  any  excess  water  used  in  keeping  the 
seedlings  moist. 

4.  Give  each  student  two  Popsicle  sticks  or  pieces 
of  masking  tape  to  use  as  labels.  . 


CACHING  STRATEGIES 


rd  that  means  to  use  over  again? 
Things  we  added  to  the  soil  could 
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ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 
— recall ,  "Recycle . " 

—respond  with  the  things  that  decomposed, 
grass ,  peelings . 

— infer,   "By  planting  something." 


TEACHING  STRATEGIES 


5»    After  the  pots  are  filled,  distribute  two  of  one 
kind  of  seed  to  each  student, 

6,     Use  a  Popsicle  stick  or  pencil  and  toake  two 
holes  in  the  compost  in  one  of  the  pots.  The 
proper  pleinting  depth  for  the  seeds  used  is: 

Marigold,  one-fourth  inch 

Bean  I  one  inch 

Im    Place  a  seed  in  each  hole  and  loosely  pack  the 
compost  over  the  seeds. 

8.  Water  the  pot  thoroughly,  pouring  away  any  water 
that  has  soaked  through  the  pot  into  the  milk 
carton. 

9.  Write  the  student's  name  and  the  name  of  the 
plant  on  a  Popsicle  stick  or  on  masking  tape  and 
attach  it  to  the  pot.     (Write  the  name  of  the 
plant  seeds  on  the  chalkboard  for  the  students 
to  copy.) 

10.    Repeat  the  same  procedure  with  a  second  kind  of  j; 
seed.  |; 

One  advantage  of  the  peat  pots  used  in  this  activity  is 
that  the  students  can  put  the  whole  pot,  including  the  : 
plant,  in  the  soil  and  will  not  have  to  transplant  the  j;; 
plant.     If  the  student  does  not  plan  to  plant  the  pot    -  j 
in  his  yard,  it  should  eventually  be  planted  in  a 
larger  clay  pot. 

The  plants  planted  in  the  remaining  class  compost  will 
need  to  be  replanted  later.     The  sensitive  plant  grows  in- 
cest in  a  humid  environment.     Keep  these  pilants  as 

moist  as  possible  at  all  times.  $ 

:|r; 

■  ■■fS-i 


If  11^  STR  ATEG  lES 
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MATERiAlS 


TEACHING  STRATEGIES 


Ask: 

HOW  WILL  THE  COMPOST  HELP  THE  SEEDS  TO  GROW? 


See  Change  of  Pacer  13. 


ipHING  STRATEGIES 


COMPOST  HELP  THE  SEEDS  TO  GBCM? 


■er  13. 


CHANGE 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 

4-ir 


students  should: 


--respond,  "By  fertilizing  the  soil/*  "It« makes 
the  dirt  richer/'  "It  helps  the  soil," 

Upon  completion  of  this  activity^  each  student 
should^  as  a  rrrinimion: 

— be  able  to  state  that  things  in  the  compost  from 
the  decomposed  materials  will  help  their  seeds 
grow. 


171  ,  ' 


ACTiVITY  4-11 


Pi! 


Activity  name  suggested  by  class: 


Teacher 


1. 
4. 


BSCS  USK:  Post 


Tally 


Rev 


and  date/  e.g.  11/2) 

Minutes  of  class  time 
on  science  each  day 

Minutes  preparing  for 
each  day's  science  class 

Students  aJasent  on  each 
date  (Use  ID  Number) 

Student  interest: 


MODERATE  INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


Check  the  portion  of  your  class  in  each  category. 

NONE         UP  TO;       1/4      1/2  3/4 

HIGH  INTEREST 


ALL 


Equipment  problems?  In  kit?  □  No  □  Yes  Obtained  by  you? 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


□  No     □  Yes 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabuleury? 
□  No        DYes    —  Pages  and  Problem; 


8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  problem: 


10,    Did  you  omit  any  part{s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY; 


11.    Your  rating  of  this  activity; 

Worthwhile  □  Of  value — needs  thfe  □  Worth  salvaging — make  □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       --drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculimi  is  revised?    Page(s)  Comment; 

Specific  Questions: 


12.     Did  any  students  have  difficulty  planting  seeds?       Dno       DYes      How  many?  g 
Explain: 

ra 

S; 

■  t 

How  did  different  students  react  to  handling  decomposed  material  for  planting?  St 


8«      Will  the  knowledge  gained  from  this  ac^.ivity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9*      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part{s) 
were  omitted  and  WHY; 


11  •    Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchsmged  when  the  curricultun  is  revised?    Page(s)   Comment: 


Specific  Questions: 

12*    Did  any  students  have  difficulty  planting  seed'-?      □  No      DYes      How  many? 
Explain: 


13. 


How  did  different  students  react  to  handling  decomposed  material  for  planting? 
Comment : 


Teacher 


A.    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


Concern  (or  questions)  about  content: 


B.     What  anecdotes  of  student  learning  did  you  see  or  liear  in  your  classroom? 


to 
cn 
o 
cn 

W 

•g; 


C.     Concern    (or  qiiestions)    about  content:  § 


^-     Messaaes   for  staff    (we  will  read  and  respond  immediately)  s  *^ 

(0 
(0 

.  t 

o 
PS* 

*^ 
a 

Have  you  answered  eacli  question,   attached  annotated  Guide,   your  revisions,    student  p 
V       work,    tallysheets ,   etc?  h-» 


ERIC 


Le  B 


FOCUS  FOR  THIS  ACTIVITY 
CONTENT: 

Unit  Goals  for  the  Student: 

2,  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

3.  Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Core  B  Objectives  for  the  Student: 

1.  Recognize  the  role  microbes  play  in 
the  decomposition  process. 

2.  Discover  environmental  requirements 
of  microbes  and  other  decomposers • 

ENVIRONMENTAL  THEME: 

Interrelationship  of  Environmental  Components, 
Complementarity  of  Organisms  and  Environment, 
Cyclic  Nature  of  Processes,  Finiteness  of 
Resources 

INQUIRY  SKILLS; 
Inferring 

PROBLEM-SOLVING  SKILLS: 

Controls,  Interpreting  Results 

PRACTICAL  APPLICATION: 

Learning  to  Make  Compost,  Motor  Coordination 


ITIVITY 

pals  for  the  Student: 

Develop  an  underst,anding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Objectives  for  the  Student: 

Recognize  the  role  microbes  play  in 
the  decomposition  process. 

Discover  environmental  requirements 
of  microbes  and  other  decomposers . 

VL  THEME: 

lationship  of  Environmental  Components, 
lentarity  of  Organisms  and  Environment, 

Nature  of  Processes,  Finiteness  of 
:es 

ng 

tim  SKILLS: 

^si,  Interpreting  Results 
PLICATION: 

tg  to  Make  Compost,  Motor  Coordination 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  B. 


DECOMPOSERS  IN 
MY  ENVIRONMENT 


ACTIVITY  4-12.     COMPOST  MICROBES 


i ACTIVITY 
14-12 


MATERIALS 


1  Water  pipe  per  student 

1  Flask,  250  ml,  wideinouthed, 

per  pair  of  students 
1  Rubber  stopper,  No,  8,  one- 
hole,  per  pair  of  students 
1  one-fourth  inch  I.D.  Tygcm 

tubing,  12  inches  long,  per  pair 

of  students 
1  one-fourth  inch  I.D«  Acrylic 

tubing,  3  inches  long,  per  pair 

of  studeilts 
1  Carbon  dioxide  test-  solution 

(bromthymol  blue)   in  dropping 

bottles,  per  pair  of  students 
1  Beaker  or  baby  food  jar  per 

pair  of  students 
1  Measuring  spoon  per  pair  of 

students 
*Coinpost  from  Activity  4-0 
♦Water 


furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  4-12.    Cc»npost  Microbes 

This  activity  will  d&nonstrate  one  way  that  microbes 
a:pe  similar  to  other  living  things.    It  will  reinforce 
the  idea  that  microbes  are  living  organisms  and  that 
decomposition  occurs  through  microbial  action*    In  this 
case  the  class  compost  will  he  the  resource  of  microbial 
activity* 


Teacher  Preparation; 
Part  I, 

The  success  of  the  rest  of  this  activity  depends  on  the'  ; 
use  of  a  chemical  test  solution  to  detect  carbon  dioxide  i 
dissolved  in  water.    A  test  solution  indicates  the  pre-  i 
sence  of  a  certain,  chemical  substance  by  changing  colorV 
Bromthymol  blue  is  a  test  solution  that  changes  to  pale 
green  or  yellow  in  the  presence  of  carbon  dioxide. 

DO  THINGS  DECOMPOSE  ALL  BY  THEMSELVES? 


.  WHAT  HELPS  THINGS  DECOMPOSE  IN  OUR  COMPOST  PILE? 
ARE  MICROBES  ALIVE? 
DO  MICROBES  BREATHE  AS  WE  DO? 

PEOPLE  BEEATHE  OUT  A  GAS  CALLED  CARBON  DIOXIDE. 
DO  you  THINK  MICROBES  BREATHE  OUT  CARBON  DIOXIDE,  ' 
TOO?  \  ..if 


Im    Compost  Microbes 

(  Will  demonatt^ate  one  way  that  microbes 
b  other  living  things.    It  will  reinforce 
i'  m^  are  living  organisms  and  that  ■ 

I  occurs  through  microbial  action.    In  this 
ts  compost  will  be  the  resource  of  microbial 


iration: 


the  rest  of  this  activity  depends  on  the 
iical  test  solution  to  detect  carbon  dioxide 
jjWater-    A  test  solution  indicates  the  pre- 
irtain  chemical  substance  by  changing  color, 
lie  is  a  test  solution  that  changes  to  pale 
,ow  in  the  presence  of  carbon  dioxide. 

B  :  DECOMPOSE  ALL  BY  THEMSELVES? 

PS  THINGS  DECOMPOSE  IN  OUR  COMPOST  PILE? 

pBES  ALIVE? 

gES  BREATHE  AS  WE  DO? 

MJATHE  OUT  A  GAS  CALLED  CARBON  DIOXIDE. 
E|feKtfCpMICROBES  BREATHE.  OUT  CARBON  DIOXIDE, 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  activity^  each  student  should:  ! 

— fill  and  label  a  water  pipe  vial  with 

indicator  solution 
— exhale  and  inhale  into  the  indicator  solution 

through  a  tube 
—observe  the  change  in  color  of  the  indicator 

solution 

— associate  the  change  in  indicator  solution  with 

the  presence  of  carbon  dioxide 
— infer  that  carbon  dioxide  is  a  normal  component 

of  exhaled  breath 
— observe  a  color  change  in  the  indicator  solution 

made  by  air  from  the  compost 
— infer  that  microbes  in  compost  produce  carbon 

dioxide 

— infer  that  microbes  are  living  organisms. 
Students  should; 


—  respond,  "No,"  "They  have  to  be  in  a  compost 
pile,"  "Microbes  do  it." 

— respond ,  "Microbes . " 

—  respond,  "Yes,"  "No,"  "I  don't  know." 
—respond,  "I  don't  know,"  "No,"  "Yes." 

—predict  whether  or  not  microbes  breatJie|'out^^;: 

carbon|.i:dioxide.;,;.  '/I    :  •     ^      ■  j:\  •ijlL:  ■  1^ 


pat':'.  ,;;.vi:  ' 


MATERIALS 


TEACHING  STRATEGIES 


HOW  COULD  WE  FIND  OUT  IF  THE  MICROBES  PRODUCE 
CARBON  DIOXIDE,  TOO? 


[^Diagram  4-6 


Pill  10 
with  Malar 


Shalit 

10  mu 


Slap  1 


Stip2 


Sttp3 


St8p4 


Discuss  the  student  suggestions  for  such  an  experiment. 
Point  out  that  the  class  has  equipment  to  do  one  sort 
of  experiment. 

Distribute  the  materials  and  direct  each  student  as 
follows : 


1. 


2. 


4. 


Ask; 


Fill  a  water  pipe  with  water  up  to  the  mark. 
Using  a  medicine  dropper,  add  five  to  ten  drops 
of  the  test  solution  (bromthymol  blue)   to  the 
water.     (See  Diagram  4-6.) 

Swirl  the  contents  gently  to  mix.  Cap  the  water 
pipe. 

Explain  that  the  test  solution  will  change 
color  (blue  to  pale  yellow  or  green)  when  there 
is  carbon  dioxide  present.     Tell  the  students 
that  in  order  to  see  how  the  test  solution 
works  they  will  use  it  on  their  own  breath 
first. 

Attach  the  flexible  tubing  to  the  straight 
tube  that  runs  below  the  surface  of  the  test 
solution.    Instruct  the  students  to  blow 
bubbles  gently  into  the  solution.     In  a  few 
moments  the  solution  should  change  from  blue 
to  yellow,  indicating  the  presence  of  carbon 
dioxide  given  off  in  human  breath. 


DID  THE  INDICATOR  SOLUTION  CHANGE  COLOR? 


fi^CHlNG  STRATEGIES 


pFIND  OUT  IP  THE  MICROBES  PRODUCE 
IDE,  TOO? 


iht  suggestions  for  such  an  experiment, 
ie  class  has  equipment  to  do  one  sort 


Lterials  and  direct  each  student  as 


ir  pipe  with  water  up  to  the  mark, 
licine  dropper,  add  five  to  ten  drops 

solution  (bromthymol  blue)  to  the 
ie  Diagram  4-6.) 

Contents  gently  to  mix.    Cap  the  water 


it,  the  test  solution  will  change 
ipto  pale  yellow  or  green)  when  there 
lipxide  present.    Tell  the  students 
ler  to  see  how  the  test  solution 
will  use  it  on  their  own  breath 
If 

blexible  tubing  to  the  straight 
uns  below  the  surface  of  the  test 
Instruct  the  students  to.-^blcw 
jbly  into  the  solutiqp-r   In  a  few 
I  solution  should  c^hange  from  blue 
indicating  the  presence  of  carbon 
en  of f  in  human  breath. 


SATOR  SOLUTION  CHANGE  COLOR? 


ANTICIPATED  STUDEr^T  BEHAVIORS 


Students  should: 


ACTiyiTYl 

4-ri 


-respond,  "Put  a  bunch  in  a  jar  and  see  if 
the  blue  goes  away,"  "Put  some  solution  on 
some  rotting  stuff," 


— respond,  "Yes,  the  blue  disappears," 
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TEACHING  STRATEGIES 


DOES  THE  AIR  WE  BREATHE  OUT  HAVE  MUCH  CARBON 
DIOXIDE  IN  IT? 


HOW  DO  you  KNOW? 


To  demonstrate  that  little  or  no  carbon  dioxide  is  presen 
in  the  air  we  breathe  in,  connect  a  twelve-inch  piece  of 
flexible  tubing  to  the  short"  bent  tube.     Have  the  student; 
draw  the  outside  air  through  the  solution  by  sucking  on 
the  tubing  much  as  he  would  a  straw.     The  solution  should 
not  change  color. 

After  the  experiment  is  completed  continue  by  asking: 

DID  THE  TEST  SOLUTION  CHANGE  COLOR? 

DOES  THE  AIR  WE  BREATHE  IN  HAVE  MUCH  CARBON 
DIOXIDE  IN  IT?. 

HOW  DO  YOU  KNOW? 


WE.  HAVE  SEEN  HOW  THE  CARBON  DIOXIDE  .TEST 
SOLUTION  WORKS.     NOW  LETS  FIND  OUT  IF 
MICROBES  BREATHE  A^]D  IF  THEIR  BREATH  WILL 
■MAKE  THE  TEST  SOLUTION  CHANGE  COLOR. 

Assign  students  to  work  in  pairs  and  distribute  flasks 
and  tubing.     Direct  the  students  to  assemble  the  equip- 
ment as. follows.     (See  Diagram  4-7.) 

1.     Transfer  about  three  heaping  tablespoons  of 
moist  compost  left  from  the  planting  exercise 
to  a  widemouthed  flask".     Be  sure^  the  compost 
is  rich  in  organic  matter. 


iE  AIR  WE  BREATHE  OUT  HAVE  MUCH  CARBON 
2  IN  IT? 


YOU  KNOW? 


ate  that  little  or  no  carbon  dioxide  is  present 
ffe  breathe  in,  connect  a  twelve-inch  piece  of 
Ding  to  the  short  bent  tube.    Have  the  student 
bside  air  through  the  solution  by  sucking  on 
huch  as  he  would  a  straw.     The  solution  should 
polor . 

^periment  is  completed  continue  by  asking: 

■5 

S  TEST  SOLUTION  CHANGE  COLOR? 

ft}  ■ 

I 

|E  AIR  WE  BREATHE  IN  HAVE  MUCH  CARBON 

;  IN  IT? 

YOU  KNOW?  . 


SEEN  HOW  THE  CARBON  DIOXIDE  TEST 
>N  WORKS.     NOW  LETS  FIND  OUT  IF 
S  BREATHE  AND  IF  THEIR  BREATH  WILL 
IE  TEST  SOLUTION  CHANGE  COLOR. 

ints  to  work  in  pairs  and  distribute  flasks 
P  Direct  the  students  to  assemble  the  equip- 
ibws.     (See  Diagram  4-7.) 

^ier  about  three  heaping  tablespoons  of 
[compost  left  from  the  planting  exercise 
ridemouthed  flask.    Be  sure  the  compost 
lii  in  organic  matter. 


FRIC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


-infer  that  because  of  the  color  change  it 
does,  and  respond,  "Yes." 


— explain,  "Color  changes  so  there  must  be  a 
lot  of  it." 


— respond ,   "No. " 


— respond,  "No." 


— recall  the  explanation  and  respond,  "The 
blue  color  didn't  change." 


MATERIALS 


TEACHING  STRATEGilES 


2*    Insert  the  thr^e-inch  piece  of  acrylic  tubing 
into  tlie  hole  in  the  large  nibber  stopper.  The 
txibing  need  only  be  inserted  a  short  distance 
into  the  stopper, 

3.  Before  placing  the  stopper  in  the  flask,  attach 
one  end  of  the  flexible  tubing  to  the  piece  of 
tube  in  the  stopper.    Attach  the  other  end  to 

tlae  straight  tube  of  the  water  pipe  that  protrudes 
below  the  surface  of  the  test  solution. 

4.  Place  tile  water  pipe  in  something  so  it  will 
stand  up  (beaker  or  baby  food  jar)  . 

5.  Put  together,  or  have  a  student  put  together^ 
an  identical  setup,  but  with  no  compost.  This 
will  serve  as  a  control  for  the  class  experiments. 

As  each  separate  instruction  is  given,  have  each  group 
complete  the  task  before  proceeding  further.    The  entire 
experiment  should  run  about  twenty- four  hours,  although 
a  weekend  would  be  more  satisfactory.     The  normal 
respiration  due  to  the  microbial  decomposition  of  the 
organic  compost  should  produce  plenty  of  carbon  dioxide. 
As  the  gas  bubbles  produced  pass  through  the  solution, 
it  will  turn  from  blue  to  pale  yellow.     The  control, 
without  compost,  will  not  be  undergoing  decomposition 
and  will,  therefore,  not  cause  a  color  change. 

Part  II. 

At  the  beginning  of  the  next  class  period,  allow  the 
students  to  observe  the  changes  that  have  occurred. 

Begin  by  having  the  students  recall  what  they  did  the 
previous  day. 

Ask : 


WHAT  DID  YOUR  BREATH  DO  TO  THE  TEST  SOLUTION? 


TEACHING  STRATEGIES 


three— inch  piece  of   acrylic  tiibing 
lole   in   the   large   rubber  stopper-  The 
d  only  bo   inserted  a  short  distance 
topper. 

cing   the   stopper   in  the    flask,  attach 

the   flexible    tubing   to   the  piece  of 
e   stopper.      Attach  the  other  end  to 
ht   tube   of   the  water  pipe    that  protrudes 
surface   of   the    test  solution. 

1%'ater   pipe   in   something  so   it  will 
beaker  or  baby   food   jar)  . 

er,    or  have  a   student  put  together, 
al   setup,    but  with  no  compost.  This 
as   a  control   for   the   class   experiments . 

instruction  is   given,    have   each  group 
c   before  proceeding    further.      The  entire 
a   run   about   twenty- four  hours,  although 
3e  more   satisfactory.      The  noirmal 
Lo   the   microbial  decomposition  of  the 
should   produce  plenty   of   carbon  dioxide. 
5S   produced  pass   through   the  solution, 
1  blue   to.  pale  yellow.      The  control, 

will  not  be   undergoing  decomposition 
>re ,    not   cause  a  color  change - 


of  the  next  class  period,  allow  the 
rve   the   changes    that  have  occurred.  . 

:he   students   recall  what   they  did  the 


DO  TO   THE   TEST  SOLUTION? 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


—  recall 


that  it   turned  the   solution  yellow. 
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MATERIALS 


DID  YOU  NOTICE  ANY  CHANGE  IN  THE  TEST  SOLUTION 
IN  THE  FLASK  WITH  THE  COMPOST? 


TEACHING  STRATEGIES 


WHAT  DOES  THE  COLOR  CHANGE  TELL  US  ABOUT  THE 
COMPOST? 


IS  COMPOST  ALIVE? 

ARE  THERE  ANY  LIVING  THINGS  IN  THE  COMPOST? 

WHAT  DO  THE  MICROBES  GIVE  OFF  WHILE  THEY  ARE 
LIVING   IN  THE  COMPOST? 


HOW  DO  YOU  KNOW  THAT  THE  MICROBES  GIVE  OFF 
CARBON  DIOXIDE? 

Now  direct  the  students'  attention  to  the  control  setup 
and  say : 

THIS  IS  THE  CONTROL.     WHAT  IS  DIFFERENT  ABOUT 
THIS  FLASK? 

WAS  THERE  ANY  CHANGE  IN  THE  TEST  SOLUTION  OF 
THE  EMPTY  FLASK? 

WHY  DO  YOU  SUPPOSE  THERE  WAS  NO  CHANGE? 


DO  YOU  THINK  THE  MICROBES  IN  THE  COMPOST  ARE 
ALIVE? 


WHY? 


TEACHING  STRATEGIES 


J  NOTICE  ANY  CHANGE  IN  THE  TEST  SOLUTION 
FLASK   WITH   THE  COMPOST? 


DES    THE   COLOR  CHANGE   TELL    US   ABOUT  THE 


'OST  ALIVE? 

SKE   ANY    LIVING  THINGS    IN   THE  COMPOST? 

)  THE  MICROBES  GIVE  OFF  WtllLE  THEY  ARE 
IN   THE  COMPOST? 


:  YOU    KNOW   THAT   THE    MICROBES    GIVE  OFF 
DIOXIDE? 

:i-ie    students'    attention   to    the   control  setup 


>  THE  CONTROL.  WHAT  IS  DIFFERENT  ABOUT 
.ASK? 

:re  any  change  in  the  test  solution  of 

>TY  FLASK? 

YOU    SUPPOSE   THERE   WAS   NO  CHANGE? 


THINK. THE    MICROBES    IN   THE   COMPOST  ARE 


ERIC 


ANTICIPATED  STUDENT  B  EH  A  VIO  RS 


Students  should: 


-respond,  "It  turned  yellow,"  "Blue  color  is 
gone,"    "Carbon  dioxide  was   in   the  flask." 


-respond,  "The  bubbles  are  carbon  dioxide," 
"Microbes   must   breathe,  too." 

-respond,  "No." 

-recall   that  microbes   are   in  compost. 


-respond,  "The  microbes  give  off  carbon  dioxide," 
"They  breathe   carbon  dioxide." 


— indicate   that   the    test  solution  changed  color. 


 respond,    "No   compost   in   it,"    "One   is  empty, 


— respond ,    "NOo " 

— respond,    "No  microbes    in   the   empty   jar,"  "No 
microbes  were   breathing . " 


-respond,  "Yes." 

-respond,    "Made    the   color   change,"   "They  breathe." 


TEACHING  STRATEGIES 


WHAT  ARE  THE  THINGS  WE  HAVE. LEARNED  THAT 
MICROBES  DO  THAT  MIGHT  MAKE  YOU  THINK  THEY 
ARE  ALIVE? 


Sed  Change  of  Pacer  14. 


TEACHING  STRATEOiES 


E   THINGS   WE    HAVE   LEARNED  THAT 
THAT-  MIGHT   MAKE    YOU   THINK  .THEY 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— irespond,    '*TJiey  die  if  they  have  nothing  to 
eat,"    "They  make  carbon  dioxide  in  compost," 
"They  breathe,"    "They  eat." 

Upon  completion  of  this  activity^  eaoh  student  ■ 
shouZd^   as  a  minimum: 

— change  oai?hon  dioozide  test  solution  fr*om  htue 
to  yellow  by  blowing  bubbles  into  it 

— pcaytiaipate  in  oa7?:i^ying  out  the  compost 
ex.per*iment 

— desci?ibe  or^ally  the  '  changes  that  toolc  place  in 
test  solutions  when  used  wi.th  the  compost  and 
with  the  contr'ol. 


:er  14. 


! Activity  name  suggested  by  class: 


Teacher 


BSCS  USE:    Post        Tally  Rev 


Day  1       Day  2       Day  3       Day  4       Day  5       Day  6 


Date  taught  (month 
and  date,  e.g.  11/2) 

Minutes  of  class  time 
on  science  each  day 

Minutes  preparing  for 
each  day's  science  class 

Students  absent  on  each 
5ate  (Use  ID  Number) 

Student  interest:    Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO !       1/4      1/2       3/4  ALL 
HIGH  INTEREST  j  I  III 

MODERATE  INTEREST  OR  INDIFFERENCE   

RESISTANCE  OR  DISLIKE 


6.      Equipment  problems?    In  kit?       □  No    □  Yes         Obtained  by  you?    □  No  DYes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No        □  Yes    —  Pages  and  Problem: 


;8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 

in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical?  j 

:9|.      Were  teacher  instructions  clear  enough  to  follow?    D  Yes    □  No  —  Pages  and  Problem: 


;iaV  i  J^id  you  omit  any  part  (s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(sj 
were  omitted  and  WHY: 


11.    Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the     .  □  Worth  salvaging — make       □  Worthless 
--keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculxam  is  revised?    Page(s)  Comment: 

Specific  Questions: 


12.     Did  the  compost  change  the  color  of  test  solution?       Dno      DYes:     The  color  P 
changed  from    to  Comment: 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  xtiore  practical? 


9,      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem 


10.    Did  you  omit  any  part(s)  of  this  activity?    q  Yes    □  No  ~  Identify  which  part{s) 
were  omitted  and  WHY: 


11.    Your  rating  of  this  activity: 

□  Worthwhile  □  Of  value — needs  the       □  Worth  salvaging — make      □  Worthless 
—keep  as  is         revision  suggested  iciajor  changes  described  — »drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 

unchanged  when  the  curriculum  is  revised?    Page(s)  Coiranent: 


Specific  Questions: 

12.     Did  the  compost  change  the  color  of  test  solution?       DNo      DYes:    The  color 
changed  from  to  Comment: 


12. 


Did  students  associate  the  presence  of  carbon  dioxide  with  living  microbes? 
□  No       DYes  How.  many?   Comment: 


In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
ji;       activity  an<a  send  the  annotated  Guide  along  with  this  form. 


B,    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


ERIC 


Concern    (or  questions)   about  content: 


p., 

0 


e  and  my* 
Environment 


FOCUS  FOR  THIS 
CONTENT: 


ACTIVITY 


Unit  Goals  for  the  Student: 

2.  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment* 

3.  Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Core  B  Objectives  for  the  Student; 

1,    Recognize  the  role  microbes  play  in 


ENVIRONMENTAL  THEME: 

Interrelationship  of  Environmental  Components, 
Complementarity  of  Organisms  and  Environment, 
Cyclic  Nature  of  Processes 

INQUIRY  SKILLS: 

Observing,  Associating,  Describing,  Comparing 

PROBLEM-SOLVING  SKILLS: 

Experimenting,  Identifying  Variables , 
Identifying  Controls,  Interpreting  Results 

PRACTICAL  APPLICATION: 

Working  in  a  Group,  Learning  Food  Storage 
Procedures 


the  decomposition  process • 


2. 


Discover  environmental  requirements 
of  microbes  and  other  decomposers. 


iGTIVlTY 

\  !'  ■  ' 

jpais  for  the  Student: 

W    Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationshi 

!|i     of  the  materials  and  organisms  in  the 
environment* 

Recognize  the  role  of  decomposers  in 
the  cycling  process. 

1  Objectives  for  the  Student: 

Recognize  the  role  microbes  play  in 
;      the  decomposition  process. 

Discover  environmental  requirements 
of  microbes  and  other  decomposers. 

AL  THEME: 

elationship  of  Environmental  Components, 
trientarity  of  Organisms  and  Environment, 
Nature  of  Processes 

LLS : 

ing.  Associating,  Describing,  Comparing 
/ING  SKILLS: 

iienting,  Identifying  Variables, 
fying  Controls,  Interpreting  Results 

PPLICATION: 

3,  in  a  Group,  Learning  Food  Storage 
ires 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  B, 


DECOMPOSERS  IN 
MY  ENVIRONMENT 


ACTIVITY  4-13,     WET  AND  DRY 


ACTIVITY 
4-13 


MATERIALS 


2  Plastic  petri  dishes  with 

covers  per  student,  9  cm 
2  Filter  paper  discs  per  student, 
7  cm  (paper  toweling  may  be 
used  as  a  substitute) 
1  Medicine  dropper  per  student 
Worksheet  4-4 
Slide  4-22 
^Assorted  dry  foods  such  as : 
Corn  flakes 
Egg  noodles 
Oat  flakes 
Flour 
Cornmeal 
Tea 
Hay 

Beans,  dried  for  cooking 
Peas ,  dried  for  cooking 

*Cardboard  carton,  file  drawer, 
or  other  dark  storage  place 

*35  mm  Slide  projector 

*Masking  tape 


J^Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 

Activity  4-13,    W^-t  and  Dry 

This  aativity  will  demonstrate  that  moisture  is  an 
essential  component  of  a  good  environment  for  decomposers^ 


Teacher  Preparation; 

Put  the  assorted  dry  materials  into  beakers.  Label  each 
beaker . 

If  the  class  has  completed  Activity  4-9  and  observed  the 
pill  bugs,  begin  by  asking:  ^ 

WHAT  DID  WE  PUT  INTO  THE  PILL  BUG  BOX? 


WHY  DO  YOU  SUPPOSE  WE  PUT  IN  THE  LEAVES?  | 

I 

WHY  DID  WE  PUT  IN  THE  WET  SPONGE?  I  1 


If  the  pill  bug  activity  (4-9)  has  not  been  done,  refer- 
ence should  be  made  to  the  compost  pile  in  Activity  4-0. 

Point  to  the  class  compost  pile  and  say: 

WOULD  OUR  COMPOST  DECOMPOSE  IF  THE  PILE  WERE 
COMPLETELY  DRY?  :  ,i : 


TEACHING  STRATEGIES 


Wet  and  Dry 

^  will  demonstrate  that  moisture  is  an 
vnponent  of  a  good  environment  for  deaomp'osers . 


parution: 


>rted  dry  materials  into  beakers.     Label  each 


has  completed  Activity  4-9  and  observed  the 
begin  by  asking: 

t'D  WE  PUT  INTO  THE  PILL  BUG  BOX? 


^YOU  SUPPOSE  WE   PUT  IN  THE  LEAVES? 
^  WE  PUT  IN  THE  WET  SPONGE? 


Dug  activity  (4-9)  has  not  been  done,  refer- 
IJbe  made  to  the  compost  pile  in  Activity  4-0. 

class  compost  pile  and  say: 

JR  COMPOST  DECOMPOSE   IF  THE  PILE  WERE 
SLY  DRY? 


ii 


ANTJCIPATED  STUDENT  BEHAVIORS 


During  this  activity ^  each  student  should:  ^ 

—prepare  a  petri  dish  with  filter  paper  inside 
select  a  sample  material  for  testing 
^^use  a  medicine  di'opper  to  moisten  filter  paper 
""Compare  microbe  growth  in  moist  and  dry  dishes 
— infer  that  microbes  require  some  special 

conditions  for  growth 
""infer  that  the  absence  of  a  required  condition 

may  prevent  growth  of  some  microbes 
— associate  certain  food  packaging  with  prevention 

of  spoilage.  Nfi:^- 

students  should : 


—  respond,   "Soil/'  "Leaves,"  "Wet  sponge,"  "Pill 
bugs." 

— respond,   "For  food,"  "For  bugs  to  eat." 

— respond,   "For  water,"  "So  the  bugs  wouldn't 
die." 


—guess,  "Yes,"  "No,"  "Don't  know." 


MATERIALS 


TEACHING  STRATEGIES 


EXD  YOU  THINK  THAT  THE  MICROBES  IN  THE  COMPOST 
PILE  NEED  MOISTURE? 

Discuss  the  idea  that,  in  addition  to  a  place  to  live 
(shelter),,  most  organisms  require  food  and  moisture. 
Ask: 

DO  WE  NEED  WATER  TO  STAY  ALIVE? 

Display  the  labeled  beakers  containing  the  assorted  dry 
materials  you  have  selected  and  ask: 

WHAT  ARE  THESE  THINGS? 

ARE  THEY  WET  OR  DRY? 

WHAT  WOULD  HAPPEN  TO  THESE  DRY  THINGS  IF 
THEY  GOT  WET? 


DOES  IT  MATTER  IF  DRY  FOODS  GET  WET? 


TODAY  Vffi  ARE  GOING  TO  FIND  OUT  IF  IT  MAKES 
ANY  DIFFERENCE  IF  THINGS  ARE  WET  OR  DRY. 

Allow  each  student  to  select  a  small  amount  (about  seven 
or  eight  particles)  of  one  food  material  to  be  tested. 
Write  on  the  chalkboard  what  each  student  selects. 
Accept  duplications  as  long  as  a  wide  variety  of  materials 
is  tested  by  the  class, 


AOOEPTs 
ANSWE 


CHING  STRATEGIES 


THAT  THE  MICROBES  IN  THE  COMPOST 
[ISTURE? 

that,  in  addition  to  a  place  to  live 
irganisms  require  food  and  moisture. 


fATER  TO  STAY  ALIVE? 

ed  beakers  containing  the  assorted  dry 
:e  selected  and  ask: 

SE  THINGS? 

OR  DRY? 

APPEN  TO  THESE  DRY  THINGS  IF 


ER  IF  DRY  POODS  GET  WET? 


ANTICIPATED  STUDENT  BEHAVIORS 


activity!; 


students  should: 


—respond,  "Yes,"  "Maybe,"  "Don't  know." 


— respond,  "Yes." 

—respond,  "Food,"  "Things  we  eat." 
—  respond,  ''Dry." 

— make  Various  guesses  such  as,  "Spoil,"  "Get 
soggy,"  "Be  messy," 

— relay  experiences  and  guesses  • 


AOOEPT  ALL 
ANSWERS 


GOING  TO  FIND  OUT  IF  IT  MAICES 
CE  IF  THINGS  ARE  WET  OR  DRY. 

t  to  select  a  small  amount  (about  seven 

)  liof  one  food  material  to  be  tested, 
kbbard  what  each  student  selects, 
risvjas  long  as  a  wide  variety  of  materials 
class. 


LERiC 


— choose  a  food  to  be  tested. 


TEACHING  STRATEGIES 


SELEi 


Now  project  Slide  4-22  (Worksheet  4-4)  and  indicate  to 
the  students  where  to  write  the  name  of  the  material 
they  are  testing. 

Say: 

I  WHAT  DO  WE  CALL  THE  THINGS  YOU  HAVE  SELECTED? 

WOULD  YOU  DESCRIBE  THEM  AS  WET  OR  DRY? 

Distribute  the  following  testing  materials  to  each 
student: 

Two  plastic  petri  dishes  with  covers  j 
Two  filter  paper  discs  j! 
One  medicine  dropper  ; 

Have  the  students  test  their  materials  as  follows: 

1.  Place  a  filter  paper  disc  or  circular  piece  of    r;  j 
paper  toweling  in  the  bottom  of  each  petri  dish.i 

2.  Place  a  sample  of  the  dry  food  material  to  be 
tested   (three  or  four  cereal  flakes,  three  or  • 
four  beans,  one-eighth  teaspoon  tea,  etc.)  in 
each  dish. 

3.  '   Moisten  the  filter  paper  in  one  of  the  dishes  withi 

a  full  medicine  dropper  of  water.  The  paper  in  th 
matching  dish  should  remain  dry. 

4.  Replace  the  covers  on  all  dishes. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


SELECTION  TIME 


Slide  4-22  (Worksheet  4-4)  and  indicate  to 

where  to  write  the  name  of  the  material 
ting. 


)  WE  CALL  THE  THINGS  YOU  HAVE  SELECTED? 

fOU  DESCRIBE  THEM  AS  WET  OR  DRY? 

Jie  following  testing  materials  to  each 

istic  petri  dishes  withj2^ers 

J-  ^ 
Lter  paper  discs 

iicine  dropper 

idents  test  their  materials  as  follows: 

a  filter  paper  disc  or  circular  piece  of 
toweling  in  the  bottom  of  each  petri  ^ish* 

a  sample  of  the  dry  food  materia t:o  be 
I  (three  or  four  cereal  flakes,  three  or 
ieans,  one-eighth  teaspoon  tea,  etc.)  in 
iish. 

b  -the  filter  paper  in  one  of  the  dishes  with 
Vmedicine  dropper  of  water.    The  paper  in  the 
Jig  'dish  should  remain  dry. 

je  the  covers  on  all  dishes. 


— respond  "Food." 
— respond,   "Dry. " 


TEACHING  STRATEGIES 


5.    Using  masking  tape,  label  wet  or  dry,  the  name 
of  the  material,  the  student's  initials  and 
date.    Attach  appropriate  label  to  petri  dishes. 


WORl 
TIM 


Then  ask: 

WHY  DID  WE  SET  UP  TWO  DISHES  FOR  EACH  MATERIAL? 

To  reinforce  the  idea  of  a  control,  ask: 

WHAT  ARE  WE  TRYING  TO  FIND  OUT  ABOUT  THESE  DRY 
FOOD  MATERIALS? 


HOW  WILL  WE  KNOW  IF  THE  FOOD  CHANGES  WHEN  WATER 
IS  ADDED  TO  IT? 


HOW  WILL  WE  KNOW  IF  THE  WET  FOOD  LOOKS  DIFFERENT 
THAN  DRY  FOOD? 


The  assembled  dishes  should  be  placed  in  a  dark,  dry 
place.    Each  day  until  fungus  appears  allow  time  for 
students  to  retrieve  their  dishes  and  worksheets,  note 
any  changes  that  have  occurred,  and  record  the  appearance^ 
of  the  food  on  their  worksheets.    The  experiment  may  be 
terminated  as  soon  as  fungus  growth  is  well  developed  by  . 
using  the  discussion  strategy  on  the  following  page,  I,,, 
While  the  experiment  continues,  you  may  proceed  with  the 
next  activity,  returning  to  the  worksheets  each  day  to|  ', 
record  observations .  i 


i 


I 


TEACHING  STRATEGIES 


ing  tape  ,  label  wet  or  dry ,  the  name 

erial,  the ; student ' s  initials  and 

ach  appropriate  label  to  petri  dishes. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-13 


students  should : 


— set  up  experimental  petri  dis»  s, 


I: 


WORK 
TIME 


SET  UP  TWO  DISHES  FOR  EACH  MATERIAL? 


idea  of  a  control,  ask: 

TRYIMG  TO  FIND  OUT  ABOUT  THESE  DRY 
ALS? 


KJtJOW  IF  THE  FOOD  CHANGES  WHEN  WATER 
IT?  •  . 


KNOW  IF  THE  WET  FOOD  LOOKS  DIFFERENT 

bb? 


^hes  should  be  placed  in  a  dark,  dry 
until  fungus  appears  allow  time  for 
Leve  their  dishes  and  worksheets,  note 
haive  occurred,  and  record  the  appearance 
eir  worksheets.     The  experiment  may " be 
n  as  fungus  growth  is  well  developed  by 
sion  strategy  on  the  following  page, 
[nent  continues,  you  may  proceed  with  the 
Bturning  to  the  work-sheets  each  day  to 


ERIC 


-respond,  "To  see  what  will  happen  to  the  food  left 
dry  and  with  water  added. 


-respond,  "See  what. happens  when  dry  foods  get 
wet, "-"To  see  if  they  rot." 


-predict,  "It  will  look  different, "  "It  will 
rot,"  "It  will  stink," 


-respond,  "Compare  it  to  the  dry,"  "Look  at  the 
two  dishes. " 


189 


ilMiilllilG !;  S  TR  A  T.EG  I E  S 


pfep;|t:i^pe>  label  wet  or  dry ;  the  name 
pSjijjaiy  the  student's  initials  and 
icfc  appropriate  label  to  petri  dishes, 


ANTICIPATED  STUDENT  BEHAVIORS: 


Students  should; 


--set  up  experimental  petri  dishes. 


NVORK 
TIME 


SET  UP  TWO  DISHES  FOR  EACH  MATERIAL? 


,i;:idea  of  a  control ,  ask: 

:]:TRYING  TO  FIND  OUT  ABOUT  THESE  DRY 
ALS? 


KNOW  IF  THE  FOOD  CHANGES  WHEN  WATER 

'IT? 

;  KNOW  IF  THE  WET  FOOD  LOOKS  DIFFERENT 
DD? 


5hes  should  be  placed  in  a  dark,  dry 
until  fungus  appears  allow  time  for 

ieve  their  dishes  and  worksheets ,  note 
have  occurred;  and  record  the  appearance 

leir  worksheets.     The  experiment  may  be 
as  fungus  growth  is  well  developed  by 

3|L6h  strategy  on  the  following  page. 

n:ent  continues,  you  may  proceed  with  the 

kturning  to  the  worksheets  each  day  to 


ERIC 


-respond,  "To  see  what  will  happen  to  the  food  left 
dry  and  with  water  added. 


-respond,  "See  what  happens  when  dry  foods  get 
wet,"  "To  see  if  they  rot." 


-predict,  "It  will  look  different,"  "It  will 
rot , "  "It  will  stink. " 


■respond,  "Compare  it  to  the  dry,"  "Look  at  the 
two  dishes." 


11 
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TEACHING,  STRATEGIES^ 


m 


As  observations  are  made,  help  the  students  to  realize 
how  valuable  the  dry  dish  is  for  comparison  with  the 
wet  dish.     Also  help  them  verbalize  and  write  the 
differences  on  their  worksheets.     Direct  students  to 
read  what  they  have  recorded. 

After  the  experiment  has  continued  long  enough  for  all 
students  to  have  noticed  and  recorded  changes  in  the' 
wet  food,  use  the  following  strategy  for  discussion. 

Ask: 


LOOK  AT  YOUR  WORKSHEETS.     ON  THE    (date)  WHAT 
HAPPENED  TO  OUR  DRIED  FOOD  WHEN  WE  MADE  IT  WET? 


Using  different  days,  encourage  students  to  read  from 
their  worksheets •    You  may  wish  to  compare  the  number 
of  days  it  took  different  foods  to  mold  and  the  appear- 
ance of  different  things.    Allow  time  for  students  to 
view  each  other's  dishes. 

Ask : 

WHEN  DID   (item)    START  TO  DECOMPOSE? 


WHAT  CAUSED  THE  FOOD  TO  GET  MOLDY  AND  DECOMPOSE? 

If  students  do  not  answer  this,  ask: 

WHY  DIDN'T  THE  DRY  FOOD  GET  MOLDY  AND 
DECOMPOSE? 

Remind  students  that  the  only  difference 
between  the  dishes  was  that  one  had  water 
and  the  other  didn't  and,  therefore,  wetness 
is  a  condition  necessary  for  the  mold  to  grow.J; 


ions  are  made,  help  the  students  to  realize 
iLe  the  dry  dish  is  for  comparison  with  the 
;!a1so  help  them  verbalize  and  write  the 
3  on  their  worksheets.     Direct  students  to 
they  have  recorded. 

experiment  has  continued  long  enough  for  all 
?  have  noticed  and  recorded  changes  in  the 
jse  the  following  strategy  for  discussion. 


YOUR  WORKSHEETS.     ON  THE   (date)  WHAT 
iED  TO  OUR  DRIED  FOOD  WHEN  m  MADE  IT  WET? 


irent  days ,  encourage  students  to  read  from 
sheets.    You  may  wish  to  compare  the  number 
took  different  foods  to  mold  and  the  appear- 
:ferent  things.    Allow  time  for  students  to 
ither's  dishes. 


)ID   (item)    START  TO  DECOMPOSE? 

lAUSED  THE  FOOD  TO  GET  koLDY  AND  DECOMPOSE? 

;f  students  do  not  answer  this,  ask: 

fHY  DIDN'T  THE  DRY  FOOD  GET  MOLDY  AND 
(ECOMPOSE? 

;emind  students  that  the  only  difference 
fetween  the  dishes  was  that  one  had  water 
!nd  the  other  didn't  and,  therefore,  wetness 
Is  -  -^"-iition  necessary  for  the  mold  to  grow. 

M;..l:.  .    :  .  ...    .  • 


^ANTICIPATED  STUDENT  BEHAyiOR^ 


Students  should: 


— examine  their  results  on  specific  dates,  and 
state,  "They  molded,"  "They  got  gushy,"  "They 
got  soggy. " 


—  respond,  "The  second  day,"  "The  third  dav," 
"The  fifth  day." 

—  respond,  "The  water." 


—  respond,  "No  water,"  "Not  wet." 


TEACHING  STRATEGIES 


WHAT  DO  YOU  SUPPOSE  NEEDS  THE  WATER? 


WHAT  ELSE  DID  WE  LOOK  AT  RECENTLY  THAT  NEEDED 
.  WATER? 

DO  DEAD  THINGd  NEED  WATER? 

ARE  MOLDS  ALIVE? 
Review  briefly  the  kinds  of  foods  that  have  been  tested. 
Then  ask: 

HOW  ARE  THESE  FOODS  USUALLY  STORED  AT  HOME  OR 
AT  THE  GROCERY  STORE? 

mhT  KIND  OF  PACKAGES  DO  THEY  USUALLY  COME  IN? 


WHAT  DOES  WATER  DO  TO  FOODS  THAT  ARE  NORMALLY 
DRY? 

Collect  Worksheet  4-4.    After  class,  turn  to  the 
Development  of  Experience  in  Observation  page  of  the 
Student  Record  of  Progress  and  use  the  worksheets  to  rate 
each  student's  success  in  making  appropriate  observations 
and  recording  them.    Then  send  the  v/orksheets  and  a  copy 
of  your  ratings  to  BSCS. 


lERJC 


i  SUPPOSE  NEEDS  THE  WATER? 

i'D  WE  LOOK  AT  RECENTLY  THAT  NEEDED 

NGS  NEED  WATER? 
LIVE? 

he  kinds  of  foods  that  have  been  tested. 

SE  FOODS   USUALLY  STORED  AT  HOME  OR 
ERY  STORE? 

F  PACKAGES  DO  THEY  USUALLY  COME  IN? 

ATER  DO  TO  FOODS  THAT  ARE  NORMALLY 

t  4-4.     After  class,  turn  to  the 
xperience  in  Observation  page  of  the 
t  Progress  and  use  the  worksheets  to  rate 
access  in  making  appropriate  observations 
em.     Then  send  the  worksheets  and  a  copy 
to  BSCS. 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should : 

— respond,  "The  molds,"  "The  microbes,"  "The 
decomposers," 


—recall,  "Pill  bugs,"  "Compost." 
— probably  say,  "No." 

— probably  say,  "Yes,"  or  be  perplexed. 


—  respond,  "In  dry  places." 

— respond  with  appropriate  answers  that  relate  to 
dryness  and  air  tightness. 

— respond,  "Makes  it  moldy,"  "Spoils  it." 


Upon  completion  of  this  activity^  each  student 
should^  as  a  minimum: 

— have  added  food  materials  to  petri  dishes  under 

wet  and  dry  conditions 
— have  observed  the  wet  and  dry  foods  for  several 

days 

— have  recorded  observations  on  Worksheet  4-4. 


191 


Day  1       Day  2       Day  3       Day  4       Day  5       Day  6 


Date  taught  (month 
and  date,  e.g.  11/2) 

Minutes  of  class  time 
on  science  each  day 

Minutes . preparing  for 
each  day's  science  class 

Students  absent  on  each 
date   (Use  ID  Number) 

5,      Student  interest;    Check  the  portion  of  your  class  in  each  category.. 

NONE        UP  TO;       1/4       1/2       3/4  ALL 
HIGH  INTEREST  I  I  [  [I 

MODERATE  INTEREST  OR  INDIFFERENCE  •  

RESISTANCE  OR  DISLIKE 


6.      Equipment  problems?    In  kit?       □  No     □  Yes         Obtained  by  you?    □  No  DYes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No        DYes    —  Pages  and  Problem: 


e.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?     □  Yes    □  No  —  Pages  and  Problem; 


10.    Did  you  omit  any  part(s)  of  this  activity?    DYes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
--keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)  Comment: 

Specific  Questions: 

U 

12.  Did  students  have  difficulty  recording  observations  on  Worksheet  4-4?  O 

□  No       DYes      Comment:  ^ 

M 
C 
» 
ft 

cni/^"Did  students  understand  the  idea  of  control?       QNo       DYes      How  many?   S 

££yife;^  How  did  they  express  the  idea? 


''■i$§i^M^^  tlii  &wl^dge  gained  from  ^this  activity  :be  ■sortlething.:  the  studenp^^'^^ill:^  l^i'-ll 
their  everyday  life?    If  not>  how  could  the  activity  be  made  more  practical?.  > 


an 


9.      Were  teacher  instructions  clear  enough  to  follow?     □  Yes    □  No  ~  Pages  and  Problems 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  ~  Identify  which  part(s) 
were  omitted  and  WHY; 


11*     Your  rating  of  this  activity:  m 

□  Worthwhile         □  Of  value— needs  the       □  Worth  salvaging—make       □  Worthless 
—keep  as  is         revision  suggested  major  changes  described       —drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)  Comment: 


Specific  Questions: 

12.     Did  students  have  difficulty  recording  observations  on  Worksheet  4-4? 
□  No       DYes  Comment: 


W 
CO 

n 
en 


13.     Did  students  understand  the  idea  of  control? 
How  did  they  express  the  idea? 


□  No      GYes      How  many? 


14, 


Did  students  associate  the  mold  with  moisture?      DYes       □  No  Comment: 


I 

8- 


'ERIC 


Teacher  ^ 

A,  I  In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


ERIC  Concern  (or.  questions)  about  content: 


B.     What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


C.     Concern  (or  questions)  about  content; 


D«     ;4essages  for  staff  (we  will  read  and  respond  immediately): 


Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student 
work,  tallysheets,  etc? 


FOCUS  FOR  THIS  ACTIVITY 
CONTENT: 

Unit  Goals  for  the  Student: 

2.    Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationsh 
of  the  materials  and  organisms  in  the 
environment  • 


3.    Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Core  B  Objectives  for  the  Student; 

1.  Recognize  the  role  microbes  play  in 
the  decomposition  process, 

2.  Discover  environmental  requirements 
of  microbes  and  other  decomx:^osers . 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components 
Complementarity  of  Organisms  and  Environment 

IN&UIRV  SKILLS: 

observing,  Associating, ,  Describing,  Comparing 

PROBLEM-SOLVING  SKILLS: 

Experimenting,   Identifying  Variables, 
Identifying  Controls,  Interpreting  Results 

PRACTICAL  APPLICATION: 

Learn  Proper  Food  Storage  Procedures 


CTIVITY 


oals  for  the  Student:-       ■■  " 

Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationsh 
of ■ the  materials  and  organisms  in  the 
'  environment. 

Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Objectives  for  the  Student: 

Recognize  the  role  microbes  play  in 
the  decomposition  process. 

Discover  environmental  requirements 
of  microbes  and  other  decomposers. 

L  THEME  :  .  :>^.  . 

lationships  of  Environmental  Components 
entarity  of  Organisms  and  Environment 

LS: 

ng ,  Associating,  Describing,  Comparing 
ING  SKILLS: 

enting,  .  Identifying  Variables, 
ying  Controls,  Interpreting  Results 

PLICATION: 

roper  Food  Storage  Procedures 


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 

DECOMPOSERS  IN 
MY  ENVIRONMENT 


ACTIVITY  4-14.     COOL  AND  WARM 


BSCS 
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ACTIVITY 
4-14 


MATERIALS 


Slide  4-23 

Worksheet  4-5 . 
*Ice  chest  or  refrigerator 
*2  Baby  food  jars  or  milk  cartons 

per  student 
aplastic  kitchen  wrap 
*Food  samples  usually  refrigerated 
*Masking  tape  for  labeling 
*35  mm  Slide  projector 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


'  Activity  4-14,    Cool  and  Warm 

In  this  activity  students  will  again  associate  microbes 
with  the  spoilage  of  food.    The  concept  of  refrigerating 
certain  foods  to  prevent  their  spoilage  will  become 
apparent.    Results  will  vary  depending  on  what  foods  the 
students  bring  in.    Capitalize  on  the-  variety  of  results 
to  illustrate  that  refrigeration  is  more  critical  with 
some  foods  than  with  ■ other s . 


Teacher  Preparation; 

Bring  to  class  several  samples  of  foods  that  normally 
require  refrigeration  such  as  milk,  fresh  meats,  cottage 
cheese,  and  so  forth.     You  may  wish  to  have  the  students 
bring  samples  from  home.     Bring  enough  yourself  so  there 
are  sure  to  be  sufficient  foods  on  hand  to  perform  the 
activity. 

Begin  by  asking: 

IN  WHAT  KINDS  OF  PLACES  DO  MICROBES  GROW  BEST? 

HOW  CAN  WE  STORE  FOODS  TO  KEEP  THEM  FROM 
DECOMPOSING?  ^    :  • 


If  the  students  do  not  recall  .this,  ask: 

WHAT  DID  WE  LEARN  ABOUT  STORING  FOODS  IN 
OUR  LAST  ACTIVITY? 

Continue  by  asking: 

CAN  ALL  FOODS  BE  STORED  DRY? 

WHICH  ONES  CANNOT  BE  STORED  DRY?  * 


f INCHING  STRATEGIES 


W&'§<iiioM</em-;  Warm    '  '  ' 

^ip^ksiudenbs  will  again  aaaoaiate  rrriorobes 
^10ge  of  food*    The  aoncept  of  refrigerating 
dsijitc?  prevent  their  spoilage  will  become 
Results  will  vary  depending  on  what  foods  the 
ing  in.    Capitalize  on  the  vaxn^ety  of  results 
te  that  refrigeration  is  more  critical  with 
than  with  others. 


►aration: 


,ss  several  samples  of  foods  that  normally 
igeration  such  as  milk,  fresh  meats,  cottage 
so  forth.     You  may  wish  to  have  the  students 
s  from  home.     Bring  enough  yourself  so  there 
|be  sufficient  foods  on  hand  to  perform  the 


cing: 

r  KINDS  OF  PLACES  DO  MICROBES  GROW  BEST? 

^  iWE  STORE  FOODS  TO  KEEP  THEM  FROM 
^SINiS? 

■|  the  students  do  not  recall  this,  ask: 

AT  DID  WE  LEARN  ABOUT  STORING  FOODS  IN 
'R  LAST  ACTIVITY? 

^asking : 


?i  FOODS  BE  STORED  DRY? 


During  this  activity j  each  student  should: 

— state  reasons  for  refrigerating  certain  foods  \  li 
— divide  selected  food  samples  in  halfj  placing  f 

both  portions  in  properly  labeled  containers 
— place  one  portion  of  each  sample  in  a  refrigerator, 

the  other  in  the  classroom  j' 
—observe  both  samples  for  a  week  and  record  daily  v 

observations  on  Worksheet  4-5 
— infer  that  spoilage  is  decomposition  and  is  caused 

by  microbes 

—concluJ^.  that  refrigeration  reduces  decomposition  \ 
and  spoilage  of  some  foods. 

students  should : 


— recall  that  microbes  grow  in  wet  places. 

—  recall  that  keeping  foods  dry  is  a  proper  storage 
method • 

— respond,  "Keep  them  dry.'* 

— respond,  "No."  | 

—  respond,  "Milk,"  "Coke,"  "Catsup,"  and  so  forth.,|i 


TEACHING  STRATEGIES 


Hold  up  the  food  samples  one  at  a  time  and  ask: 
mAT  IS  THIS  FOOD? 
WIERE  IS    <item)   USUALLY  STORED? 
WHY? 


After  students  have  identified  the  foods,  ask: 

IVHAT  WOULD  HAPPEN  IF  YOU  DID  NOT  KEEP  THESE 
FOODS  IN  THE  REFRIGERATOR? 


LET'S  SEE  WHAT  HAPPENS   IF  WE   LEAVE  PART  OF 
THESE  FOODS  OUT  OF  THE  REFRIGERATOR. 

Allow  each  student  to  select  a  food  to  test.  Have 
students  divide  their  food  in  half  in  whatever  way  is 
appropriate  for  the  food  they  have  chosen. 

Put  each  half  into  a  jar  or  milk  carton  and  label  with 
the  student's  name  and  either  "cold"  or  "warm."  Have 
the  students  cover  the  containers  with  plastic  kitchen 
wrap  and  place  one  container  in  the  refrigerator  or 
cooler  and  the  other  in  the  classroom  in  a  warm,  dark 
place. 

Do  not  keep  this  experiment  in  the  same  place  as  the 
"wet-dry"  foods.    Separate  and  label  these  experiments 
physically  in  the  room  so  students  do  not  get  them 
confused. 

Have  the  students  observe  both  containers  each  day  for 
the  next  week. 


IIteAching  strategies 


,  samples  one  at  a  time  and  ask: 
S  FOOD? 

.tern)    USUALLY  STORED? 
■ 


ave  identified  the  foods,  ask; 

HAPPEN  IF  YOU  DID  NOT  KEEP  THESE 
E  REFRIGERATOR? 


HAT   HAPPENS   IF  WE  LEAVE  PART  OF 
OUT  OF  THE  REFRIGERATOR. 

nt  to  select  a  food  to  test.  Have 
their  food  in  half  in  whatever  way  is 
the  food  they  have  chosen, 
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experiment  in  the  same  place  as  the 
Separate  and  label  these  experiments 
e  room  so  students  do  not  get  them 

5  observe  both  containers  each  day  for 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY^I 


students  should: 

— identify  the  food. 

— respond,   "In  the  refrigerator." 

— state  reasons  for  keeping  them  refrigerated: 
"Keeps  it  cold,"  "Keeps  it  from  rotting/' 
"Don't  know." 


—respond,   "I  don*t  know,"  "Melt,"  "Rot,"  "Get 
smelly." 


197' 


TEACHING  STRATEGIES  ! 

   M 


Have  the  students  record  their  observations  each  day  on  ; 
Worksheet  4-5.    Project  Slide  4-23  and  point  to  the  cold  J 
and  warm  columns.     So  that  the  students  will  know  how  to  ; 
record  on  the  worksheet  properly,  select  a  student  to 
come  to  the  front  and  write  his  observations  in  the 
appropriate  space  on  the  projected  slide.  Encourage 
students  to  keep  good  records  of  the  kinds  of  changes 
mentioned  above.    Assist  them  in  their  verbalization  and 
writing  of  the  results  on  their  worksheets  • 

If  your  students  have  difficulty  writing  their  observa- 
tions, ask  them  to  describe  what  they  see  while  you 
write  the  appropriate  descriptive  terms  on  the  chalkboard^ 
Students  can  then  copy  the  words  on  their  worksheets. 

Many  interesting  changes  should  take  place,  including 
the  growth  of  beautiful  molds.    In  addition,  smells  will  ; 
develop  that  are  not  so  beautiful.    Changes  in  texture  •  [ 
and  color  will  accompany  the  other  changes.    The  foods 
at  room  temperature  should  spoil,  mold,  and  change  much 
more  quickly  than  the  refrigerated  ones.    Draw  attention 
to  these  changes  by  asking  questions  such  as: 

HOW  ARE  THE  FOODS   IN  THE  TWO  DISHES  DIFFERENT?  \ 


WHY? 


RECOR] 
24 


When  the  results  are  obviously  different  (in  about  two 
to  five  days),  ask: 


1 


TEACHING  STRATEGIES 


ients  record  their 

Project  Slide 
uims  •      So  that  the 
i  worksheet  proper 
ront  and  write  hi 
pace  on  the  proje 
eep  good  records 
>ve  •      Assist  them 
e   results   on  thei 


observations   each  day  on 
4-23   and  point  to   the  cold 

students  will  know  how  to 
ly ,    select  a  student  to 
s   observations   in  the 
cted  slide.  Encourage 
of   the   kinds   of  changes 
in  their  verbalization  and 
r  worksheets. 


snts  have  difficulty  writing   their  observa— 
em  to   describe  what  they   see  while  you 

>ropriate  descriptive  terms  on  the  chalkboard, 
then  copy   the  words   on  their  worksheets. 

:ing  changes   should  take  place,  including 
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iges  by   asking  questions   such  as  : 

THE   FOODS    IN   THE   TWO   DISHES  DIFFERENT? 


ANTICIPATED  STUDENT  BEHAVIORS 


Students   should t 


— describe  the   appearance  of   the   food  in  the  two 
dishes:      "They  have  white  stuff  on  them,"  "They 
look  fuzzy,"    "One's   a  different  color." 

 speculate  about  why  the   foods   are  different. 


RECORD  RESULTS 
2-5  DAYS 


Its   are  obviously   different    (in  about  two 
ask : 


ERIC 


MATERIALS 


TEACHING  STRATEGIES 


(student's  name) ,  WHAT  FOOD  HAVE  YOU  BEEN 
OBSERVING? 

WHAT  DIFFERENCES  HAVE  YOU  NOTICED  BETWEEN  THE 
TWO  SAMPLES? 


If  the  student  has  difficulty  describing  the  differences, 
help  him  to  refer  to  the  worksheet  and  the  daily  changes 
he  has  written. 


After  several  students  have  had  an  opportunity  to  describe 
their  foods,  ask: 

WHAT  HAPPENS  TO  MOST  FOODS  IF  WE  TAKE  THEM  OUT 
OF  THE  REFRIGERATOR  AND  LEAVE  THEM  OUT? 


mAT  CAUSES  THEM  TO  SPOIL? 
SHOULD  WE  EAT  SPOILED  FOOD? 
WliY  NOT? 


WHY  SHOULD  WE  KEEP  FOODS   IN  THE  REFRIGERATOR? 


WHY  DO  YOU  THINK  THAT  REFRIGERATION  KEEPS  FOOD 
FROM  SPOILING? 

Conclude  by  asking: 

LET'S  SEE  HOW  MANY  FOODS  WE  CAN  LIST  THAT 
SHOULD  BE  KEPT  IN  THE  REFRIGERATOR. 


iFlEA.CHlNG  STRA^TfEGIES 


llpa^o),,  V;i{..Vr  FOOD  liAVK  VOU  BiihlN 

|ie:::c:=::^  mave:  vou  motichid  betwi-cm  tue 
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erJc 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should : 


-*-naino  the  :  food  . 


--descri.be  changes  tiiat  have  occurred  over  the 
past  several  days. 


--compare  the  results  of  individual  student 
observations  and  generalize  by  saying,  "Many 
. foods  spoil,  rot,"  "Get  to  smelling  bad." 

-respond,   "Microbes,"  "Decomposers,"  "Molds. "^ 
-respond,   "Wo, "  -  .    V      :  V; 

-respond,   "It  would  make  you  sick ,"   "It  smells," 
"It  tastes  icky , " 

-infer  that  refrigeration  reduces  spoilage  and 
dantioi:  of  'iiiness.     "So  they  won*  t  spo.i  1,"  "So' 
they  stay  cold." 


-infer  that  it  is .  too  cold  for  microbes  to'grow. 


respond  wi  th  many  foods . 


MATERIALS 


TEACHING  STRATEGIES 


When  in  doubt  about  a  particular  food,  advise  students 
that  it  usually  will  not  hurt  to  put  the  food  in  the 
refrigerator  so  put  it  in. 

Collect  Worksheet  4-5.    After  class,  turn  to  the 
Development  of  Experience  in  Observation  page  of  the 
Student  Record  of  Progress,     Use  the  worksheets  to  rate 
each  student^  s  success  in  inaking  appropriate  observations 
and  recording  them.     Based  on  your  ratings  in  Activities  \ 
4rlO,  4-13,  and  4-14  decide  who  needs  help  most  and  who 
can  serve  to  assist  other  students.    Plan  to  provide 
special  help  when  observation  is  next  required.  Send 
the  worksheets  and  a  copy  of  your  ratings  to  BSCS, 


CHANG 


See  Change  of  Pacer  15. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


bt  about  a  particular  food,  advise  students 
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Upon  completion  of  this  activity^  each  student 
should^  as  a  minimum: 


— select  food  smples  for  aool  and  warm  expex*iment 
— observe  both  food  smples  for  a  week 
— record  observations  on  Worksheet  4^5. 


3f  Pacer  15. 


ACTIVITY  4-14 


Activity  ncurie  suggested  by  class: 


Teacher 


BSCS  USE:  Post 


Tally 


Rev 


Day  1 

Day  2 

Day  3 

Day  4 

Day  5 

Day  6 

1. 

Date  taught  (month 
and  date,    e.g.  11/2) 

Minutes  of  class  time 
on  science  each  day 

3« 

Minutes  preparing  for 
each  day's   science  class 

4. 

Students  absent  on  each 
date    (Use   ID  Number) 

Student  interest: 


MODERATE   INTEREST    OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


Check  the  portion  of  your  class  in  each  category. 

NONE  UP  TO;         1/4        1/2  3/4 

HIGH  INTEREST 


ALL 


Equipment  problems?      In  kit?         □   No      □  Yes  Obtained  by  you? 

If  problems,   what  were  they  axid  how  would  you 'resolve  them? 


□  No  UYgs 


Did  students  have  difficulty  understanding  any  concepts  or  vocabulary! 
□  No  □  Yes  Pages  and  Problem: 


8.        Will   the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?      If  not,   how  could  the  activity  be  made  more  practical? 


Were  teacher  instructions  clear  enough  to  follow?      □  Yes      □  No  —  Pages  and  Problem: 


ID.      Did  you  omit  any  part (s)    of  this  activity?     □  Yes     □  No  —   Identify  which  part(s) 
were  omitted  and  WHY; 

11.  Yoirr  rating  of  this  activity: 

D  Worthwhile  Q  Of  value  needs  the  □  Worth  salvaging — make         D  Worthless 

-—keep  as   is  revision  suggested  major  changes  described  — ^drop  it 

If  revision   is   suggested,   what  parts  of  this   activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?     Page(s)   Comment: 

Specific  Questions: 

w 

12.  Did  students  have  difficulty   recording  observations  on  Worksheet  4-5?  f5 

□  No        □  Yes        Comment :  .to 


ERIC 

hj^imiCTrTm-niTjj^^a  students  associate  spoilage  with-  microbial  growth?        □  No        D  Yes     How  many? 


tu 


o 


8. 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part{s) 
.  were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the        □  Worth  salvaging — make        □  Worthless 
— keep  as  is  revision  suggested  major  changes  described        — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
tinchanged  when  the  curriculum  is  revised?    Page(s)   Comment; 

Specific  Questions: 

W 

12.  Did  students  have  difficulty  recording  observations  on  Worksheet  4-5?  ^ 


□  No       □  Yes  Comment: 


13.     Did  students  associate  spoilage  with* microbial  growth?       □  No      □  Yes     How  many2_ 
What  did  they  say  to  indicate  this?  . 


m 
< 

% 

O 
3 


h3 
ID 
ID 

o 

5 


Teacher 

If: 

^A,    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B,    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


1^ PI Concern  (or  questions)  about  content: 


B.    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


C.    Concern  (or  questions)  about  content: 


^*    {Messages  for  staff  (we  will  read  and  respond  immediately): 


Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student 
work,  tallysheets,  etc? 


Me  and  my 
Environment 


FOCUS    B-'OR  THIS 
CONTENT : 

Unit 


ACTIVITY 


Goals    for  the  Student: 

3.      Recognize  the  r-ole  of  decomposers  in 
the  cycling  process. 


Core   B  Objectives    for  the  Student: 

1.  Recognize   the  role  microbes   play  in 
the  decompos  ition  process • 

2.  Discover  environmental  re<5uirerrients 
of  microbes   and  other  decomposers. 

3 .  Appreciate  how  knowledge  of  decomposers 
can  improve  man's  environment. 

ENVIRON^LENTAL  THEME: 

Interrelationships   of  Environmental  Components , 
Complementarity   of  Organisms   and  Environment 

INQUIRY    SKILLS : 
Observing 

PROBLEM-SOLVING   SKILLS : 

Asking  Questions ,   Drawing  Conclusions 

PRACTICAL  APPLICATION; 

Learn  Proper  Storage  Practices ,  Identify 
Vocational   Opportunities   in  Food  Related 
Industries,    Practice  Using  Food  Lists  When 
Grocery  Shopping 


VERLC 


CTiyiTY 
pals  for  the  Student; 

wi;    Recognize  the  role  of  decomposers  in 
the  cycling  process. 

■jObjectives  for  the  Student: 
i    Recognise  the  role  microbes  play  in 
the  decomposition  process. 

L    Discover  environmental  requirements 
of  microbes  and  other  decomposers. 

•    Appreciate  how  knowledge  of  decompose 
can  improve  man's  environment. 

\L  THEME: 

Blationships  of  Environmental  Components 
nentarity  of  Organisms  and  Environment 

t.LS: 
Lng 

teNG  SKILLS: 

Questions,  Drawing  Conclusions 
pLICATION : 

P^roper  Storage  Practices,  Identify 
mal  Opportunities  in  Food  Related 
:des.  Practice  Using  Food  Lists  When 
fr.  Shopping 


UNIT  IV.  TRANSFER  AND  CYCLING 

OF  MATERIALS  IN  R^P^ 
MY  ENVIRONMENT  DOOO 

CORE  B.  DECOMPOSERS  IN 

MY  ENVIRONMENT 


ACTIVITY  4-15.     STOR(ING)  PROBLEMS 


ACTIVITY 
4-15 


MATERIALS 


*Cassette  tape  recorder  (optional) 
*Blank  cassette (s)  (optional) 


^  *Not  furnished  in  materials  kit 


TEACHING  STRATEGIES  I 


Activity  4-15>    Stor (ing)  Problems 

In  this  activity  studmts  will  visit  a  supermarket  to  fin 
out  how  the  grocer  deals  with  the  problem  of  food 
spoilage.    Students  will  learn  how  supermarkets  preserve 
food.    They  will  also  become  aware  of  some  of  the  special 
problems  involved  in  preserving  very  perishable  products 
such  as  meats  J  fresh  fruits  j  vegetables  ^  and  bakenj  and 
dairy  products.    The  various  ways  the  foods  are  displayed 
and  stored  on  the  shelves  and  in  the  stockroom  will  be 
observed.    Interviews  with  various  people  in  the  store 
such  as  the  general  manager ^  the  butcher ^  the  bakery 
manager  J  and  the  produce  manager  should  further  establish 
the  store's  problems. 

Teacher  Preparation; 

1.  Be  sure  to  contact  the  supermarket  manager  well  in 
advance  (at  least  one  week)  of  the  date  you  hope 
to  visit  the  store.     Select  with  him  a  mutually 
acceptable  date  and  time  for  the  trip.    Also  decide 
in  advance  which  departments  you  would  like  to 
visit  and  arrange  for  general  remarks  from  the 
manager,  butcher,  bakery  manager,  produce  manager,  : 
etc.    It  is  also  advisable  to  call  the  day  before 
-the  scheduled  trip  to  verify  that  all  systems  are 
still  "go"  for  the  visit. 

2.  If  you  decide  to  use  the  tape  recorder  in  the 
store,  ask  the  manager  if  this  is  okay. 

3.  If  it  is  not  feasible  to  take  your  class  from  the 
school  to  visit  a  store,  a  visit  to  the  school 
cafeteria  would  be  an  acceptable  substitute. 

The  day  before  the  visit  ask: 

WHERE  IS  A  LOT  OF  FOOD  STORED?  I 


HOW  DO  THEY  STORE  ALL  THAT  FOOD? 


TEACHING  STRATEGIES 


S tor  ( ing)  Problems 
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ration: 
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3  not  feasible  to  take  your  class  from  the 
to  visit  a  store,  a  visit  to  the  school 
La  would  be  an  acceptable  substitute. 

B  the  visit  ask: 

A  LOT  OF  FOOD  STORED? 


lEY  STORE  ALL  THAT  FOOD? 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  activity j  each  student  should: 

— participate  in  the  discussion  to  formulate 

questions  prior  to  the  store  trip 
— visit  the  supermarket 

— observe  various  ways  food  storage  is  handled 
in  a  store 

— interview  various  people  in  the  supermarket 
— participate  in  post-visit  discussion. 


students  should: 


— respond,  "Stores,"  "Eating  places 


— give  a  variety  of  responses,  "Refrigerators," 
"Cans,"  "Boxes." 


MATERIALS 


TEACHING  STRATEGIES 


WE  ARE  GOING  TO  VISIT  A  SUPERMARKET  TOMORROW 

TO  SEE  HOW  POOD  IS  STORED.     WHAT  ARE  SOME  OF  THE 

DIFFERENT  PARTS  OF  THE  STORE  WE  MIGHT  VISIT? 


ACOEPT 
ANSW 


BEFORE  WE  GO,  WE  SHOULD  HAVE  SOME  QUESTIONS  IN 
MIND  TO  ASK  PEOPLE  WORKING  THERE.      WHAT  ARE 
SOME  OF  THE  THINGS  WE  COULD  ASK  ABOUT  HOW  THEY 
HANDLE  FOOD? 


QUESTION; 


ACD 
AN 


^;.:,,t,.;^t,-Ul^5^..■^i.,.,,,^;l,^:;,W.<,^^■^^t^^   


TO  VISIT  A  SUPERMARKET  TOMORROW 
'OOD  IS  STORED.     WHAT  ARE  SOME  OF  THE 
LRTS  OF  THE  STORE  WE  MIGHT  VISIT? 


TEACHING  STRATEGIES 


,  VIE  SHOULD  HAVE  SOME  QUESTIONS  IN 
PEOPLE  WORKING  THERE.     WHAT  ARE 
THINGS  WE  COULD  ASK  ABOUT  HOW  THEY 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  I 
4-15  1 


students  shouJ.d: 


— respond,  '*Meat  section,"  "Bakery,"  "Canned  foods ^" 
"Vegetables  and  fruits." 


ac?6ept  all 

ANSWERS 


— respond  with  questions  that  could  be  asked  about 
storing  foods. 


QUESTION  TIME 


AC^)EPT  ALL 
ANSWERS 


205  r : 


TEACHING  STRATEGIES 


As  students  suggest  questions,  write  them  on  the  chalk-  | 
board.     Pursue  this  until  q[uestions  of  the  following 
nature  have  been  brought  out: 

1.  What  kinds  of  foods  can  you  store  the  longest? 

2.  What  kinds  of  foods  spoil  the  fastest? 

3.  What  are  some  of  the  things  you  do  to  keep  foods 
from  spoiling? 

4.  Is  it  against  the  law  to  sell  food  that  has  been 
stored  a  long  time? 

5.  Do  foods  that  spoil  easily  cost  more  because  they 
spoil  easily? 

6.  What  do  you  do  with  spoiled  food? 

7.  HOW  much  food  has  to  be  disposed  of  because  it  has  ; 
spoiled? 

8.  Where  and  how  do  you  store  meats? 

9.  Where  and  how  do  you  store  bakery  products? 

10.  Where  and  how  do  you  store  fresh  fruits  and 
vegetables? 

11.  Where  and  how  do  you  store  dairy  products? 

12.  Does  a  dented  can  cause  food  to  spoil? 

13.  What  foods  have  dates  stamped  on  the  package? 
Why  is  this  done? 

Divide  up  the  questions  evenly  between  pairs  of  students  \ 
and  make  them  responsible  for  finding  the  answers.    The  j 
teacher  should  have  the  list  of  questions  with  her  to 
help  restore  memories,  if  necessaury!     A  tape  recorder  i 
may  be  taken  on  the  trip  to  help  record  answers  to  the 
questions. 

When  you  arrive  at  the  store,  tour  as  ai  group.     Stop  at  j 
many  places  and  discuss  the  storage  methods  that  are 
shown.     Start  with  easy  ones  that  students  have  had 
experience  with  in  class,  i.e.,  cold,  hot,  dry,  and  so 
forth.    Then  proceed  to  more  subtle  ones  of  wrapping^ 
bottling,  and  canning.     Do  not  lecture!    Ask  students 
to  tell  you  what  they  see  and  why.    It  might  be  difficult  j 
for  students  to  distinguish  between  meaningful  packaging  j 
and  gimmicks  to  sell.    Help  them.  ^| 


TEACHING  STRATEGIES 


suggest  questions,  write  them  on  the  chalk- 
ue  this  until  questions  of  the  following 
been  brought  out; 

inds  of  foods  can  you  store  the  longest? 

inds  of  foods  spoil  the  fastest? 

re  some  of  the  things  you  do  to  keep  foods 

poiling? 

against  the  law  to  sell  food  that  has  been 

a  long  time? 
is  that  spoil  easily  cost  more  because  they 
easily? 

D  you  do  with  spoiled  food? 

ch  food  has  to  be  disposed  of  because  it  has 

a? 

and  how  do  you  store  meats? 

and  how  do  you  store  bakery  products? 

and  how  do  you  store  fresh  fruits  and 

Dies? 

aind  how  do  you  store  dairy  products? 

dented  can  cause  food  to  spoil? 
>ods  have  dates  stamped  on  the  package? 

this  done? 

5  questions  evenly  between  pairs  of  students 
a  responsible  for  finding  the  answers.  The 
Ld  have  the  list  of  questions  with  her  to 
memories,  if  necessary!     A  tape  recorder 
on  the  trip  to  help  record  answers  to  the 


.ve  at  the  store ^  tour  as  a  group.    Stop  at 
md  discuss  the  storage  methods  that  are 
:  with  easy  ones  thdt  students  have  had 
:th  in  class ^  i.e.,  cold,  hot,  dry,  and  so 
pproceed  to  nx^re  siabtle  ones  of  wrapping, 
I  canning.    Do  not  lecture!    Ask  students 
hat  they  see  and  why.    It  might  be  difficult 
fco  distinguish  between  meaningful  packaging 
^o  sell.    Help  them. 

IerIc  


ANTICIPATED  STUDENT  BEHAVIORS 


TEACHING  STRATEGIES 


After  the  group  tour,  talk  to  various  people  in  the  store 
that  you  have  arranged  to  meet  with.    Then  before  leaving 
the  store,  give  students  some  free  time  to  roam  and  find 
other  examples  on  their  own,  but  keep  students  together 
as  a  group • 

The  day  after  the  visit,  discuss  all  the  questions  and 
answers  students  gathered  at  the  store.    Then  ask; 

WHY  CAN  SOME  FOODS  BE  KEPT  IN  THE  SUPERMARKET 
LONGER  THAN  OTHERS? 

WHAT  IS  IT  THAT  DECOMPOSES  THE  FOOD? 

HOW  WERE  THINGS   STORED  AT  THE  SUPERMARKET? 


SHOULD  YOU  STORE  THINGS  AT  HOME  THE  WAY  THEY 
ARE  STORED  IN  THE  SUPERMARKET? 


WHY? 


tour,  talk  to  various  people  in  the  store 
ranged  to  meet  with.     Then  before  leaving 
students  some  free  time  to  roam  and  find 
their  own,  but  keep  students  together 


visit,  discuss  all  the  questions  and 
gathered  at  the  store.    Then  ask; 

POODS  BE  KEPT  IN  THE  SUPERMARKET 
OTHERS? 

THAT  DECOMPOSES  THE  FOOD? 

[NGS  STORED  AT  THE  SUPERMARKET? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-15 


students  should: 


— respond,   "Some  rot  faster," 

— respond,  "Microbes,"  "Molds." 

— respond,  "Frozen,"  "Packaged,"  "Dried," 
"Precooked. " 


A(?£)EPT  ALL 
ANSWERS 


iTORE  THINGS  AT  HOME  THE  WAY  THEY 
N  THE  SUPERMARKET? 


—respond,  "Yes." 

— respond,  "So  they  won't  rot,  decompose,"  "So 
they  keep  longer." 

Upon  completion  of  this  activity ^  each  student 
should^  as  a  minimum: 

— have  visited  a  supermarket  (or  school  cafeteria) 
— have  observed  various  ways  food  storage  is 

handled  in  a  supermarket 
— have  participated  in  pcst^-visit  discussion^ 
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ACTIVITY 
4-15 


MATERIALS 


ERJC. 


TEACHING  STRATEGICS 


CHANa 


See  Change  of  Pacers  16,  17,  18,  and  19. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


CHANGE  OF  PACER 


f  Pacers  16,  17,  18,  and  19. 


ACTIViTY  4-15 


Activity  name  suggested  by  class:  Teacher 


BSCS  USE:    Post        Tally  Rev 


Day  1       Day  2        Day  3        Day  4        Day  5       Day  6 


Date  taught  (month 
and  date,  e.g.  11/2) 

Minutes  of  class  time 
on  science  each  day 

Minutes  preparing  for 
each  day's  science  class 

Students  absent  on  each 
date   (Use  ID  Number) 

5.      Student  interest:    Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO:       1/4      1/2       3/4  ALL 
HIGH  INTEREST   [  [  III 

MODERATE  INTEREST  OR  INDIFFERENCE  

RESISTANCE  OR  DISLIKE 


6.      Equipment  problems?    In  kit?       □  No    □  Yes         Obtained  by  you?    □  No     □  Yes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No        □  Yes    —  Pages  and  Problem: 


8,      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11,  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       --drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)  Comment: 

Specific  Questions: 

12.  Was  a  visit  to  the  supermarket  difficult  to  arrange?       □  No      □  Yes      Comment:  ^ 

I 

c 

FRir  o 

^r.,  ...j^.:^  Were  all  food  storage  departments  made  available  to  the  students?      DYes  DNo 
Comment: 


8^      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9,      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem 


10,    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
--keep  as  is         revision  suggested  major  chemges  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculxom  is  revised?    Page  (s)   Comment: 

Specific  Questions: 

12.  Was  a  visit  to  the  supermarket  difficult  tc  arrange?      □  No      DYes  Comment: 


13,     Were  all  food  storage  departments  made  available  to  the  students?       DYes       □  No 
Comment : 


IC 


Teacher  

In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B,     What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 
I  ERJC  Concern  (or  questions)   about  content: 


w 

B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  ^ 

H 

n- 

C.  Concern  (or  questions)  about  content:  2 


D»    jiessages  for  staff  (we  will  read  and  respond  immediately): 

(T) 


|;,, ...... .   .  _ 

answered  each  question,  attached  annotated  Guide,  your  revisions,  student 
tally  sheets,  etc? 


0 


FOCUS  FOR  THIS  ACTIVITY 
CONTENT  : 

Unit  Goals  for  the  Student: 

3.  Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Core  B  Objectives  for  the  Student: 

1.  Recognize  the  role  microbes  play  in 
the  decomposition  process. 

2.  Discover  the  environmental  requirements 
of  microbes  and  other  decomposers. 

4.  Conclude  that  microbes  contribute  to 
man's  well-being  as  well  as  pose 
problems  for  man, 

ENVIRONMENTAL  THEME; 

Interrelationships  of  Environmental  Components, 
Complementarity  of  Organisms  and  Environment, 
Cyclic  Nature  of  Processes 

INQUIRY  SKILLS: 

Associating,   Describing ,  Applying 

PROBLEM-SOLVING  SKILLS: 

Explaining,  Defending,  Answering  Why  Questions 

PRACTICAL  APPLICATION: 

Speaking  Before  a  Group,  Food  Storage  in  the 
Home 


IVITY 


lis   for  the  Student i 
Recognize   the   role  of  decomposers  in 
the   cycling  process. 

objectives    for   the  Student: 
Recognize   the   role   microbes   play  in 
the   decomposition  process. 

Discover  the  environmental  requirements 
of   microbes   and  other  decomposers. 

Conclude   that  microbes   contribute  to 
man's  well— being  as  well  as  pose 
problems    for  man. 

THEME : 

ationships   of   Environmental  Components, 
ntarity  of  Organisms   and  Environment, 
ature  of  Processes 


ing.    Describing,  Applying 
MG   SKILLS : 

ng.  Defending,  Answering  Why  Questions 
LIGATION! 

Before   a  Group,   Food  Storage   in  the 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF   MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  B. 


DECOMPOSE  RS  IN 
MY  ENVIRONMENT 


ACTIVITY    4-16.      CLUES   TO  SUCCESS 


211 


MATERIALS 


Slides  4-24  through  4-26 

Worksheet  4-6 
♦Groceries   (at  least  20  items  of 

great  variety) 
*35  mm  Slide  projector 


Worksheet  4-6 


r ' 

I 

V/ 

Y*Not  furnished  in  materials  kit 

ERJC^   


TEACHING  STRATEGIES 

  _JL 


Activity  4-16,    Clues  to  Success 

This  clue  to  suoaess  consists  of  tu)o  parts.    In  Part  I 
students  will  discuss  real  foods  and  their  storage. 
Part  II  consists  of  three  multiple^ ohoiQe  questions 
designed  to  assess  the  practical  aspects  of  food  storage. 

Review  the  last  series  of  experiences  by  having  the 
students  explain  how  to  preserve  a  variety  of  real  and 
everyday  foods.     Display  a  wide  variety  of  real  foods. 
Your  weekly  groceries  or  the  home  economics  teacher's 
supplies  would  be  appropriate. 

Have  all  students  take  turns  in  selecting  a  food  and 
explaining  to  tlrie  class  these  things: 

1.  What  is  it? 

2.  Where  does  it  come  from  (if  possible)? 

3.  How  did  it  get  from  there  to  you?    What  was  done 
to  it  before  reaching  you? 

4.  How  do  you  store  it  at  home? 

5.  Do  you  do  anything  to  the  food  before  eating  it? 

(Do  you  cook  it?)  \ 

6.  Does  it  spoil  easily? 

7.  Do  you  eat  this  food  often? 

8.  Does  your  body  need  this  sort  of  food?  i 

9.  Is  it  expensive?  j 

When  each  student  has  had  a  turn,  continue  discussing 
more  foods  as  time  and  interest  allow. 

After  completing  this  discussion,  distribute  Worksheet 
4-6  and  have  students  put  their  names  on  them. 

Project  a  slide  of  each  question  separately.  (Slides 
4-24  through  4-26.)     Read  the  cjuestions  and  choices  aloud | 
at  least  twice.    Allow  ample  time  for  them  to  mark  their 
worksheets.     Repeat  this  procedure  for  the  next  two 
questions. 
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•    Clues  to  Success 

Buooeea  aonsiats  of  two  parts.    In  Part  I 
dCsauss  real  foods  and  their  storage, 
Hs  of  three  multiple- choiae  questions 
isess  the  practical  aspects  of  food  storage, 

Bt  series  of  experiences  by  having  the 
ain  how  to  preserve  a  variety  of  real  and 
B*     Display  a  wide  variety  of  real  foods, 
roceries  or  the  home  economics  teacher's 
31  be  appropriate, 

snts  take  turns  in  selecting  a  food  and 
the  class  these  things: 

it? 

3es  it  come  from  (if  possible)? 
it  get  from  there  to  you?    What  was  done 
Bfore  reaching  you? 
^ou  store  it  at  home? 

io  anything  to  the  food  before  eating  it? 

cook  it?) 

spoil  easily? 
aat  this  food  often? 
ir  body  need  this  sort  of  food? 
ipensive? 

lent  has  had  a  turn,  continue  discussing 
'time  and  interest  allow. 

.ng  this  discussion,  distribute  Worksheet 
jtudents  put  their  names  on  them. 

ie  of  each  question  separately.  (Slides 
1-^26  •)     Read  the  questions  and  choices  aloud 
i^ii    Allow  ample  time  for  them  to  mark  their 
tepeat  this  procedure  for  the  next  two 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  activity^  each  student  should: 

— participate  in  a  discussion  of  food  storage 

using  real  foods  as  a  basis 
"answer  the  questions  on  their  worksheets. 


Students  should: 


--place  an  X  on  the  refrigerator  in  Question  !• 


Slide  4-25,  Question  2 


Slide  4-26,  Question  3 

I 


TEACHING  STRATEGIES 


After  all  students  have  had  the  opportunity  to  answer 
all  of  the  questions,  collect  the  worksheets.  Again 
project  each  slide  and  discuss  the  answers  with  them. 
Have  them  defend  their  choices.    After  class,  tally  the 
students'  answers  on  Tallysheet  4-4,    Consider  whether 
the  whole  class  needs  further  review  or  if  a  few 
individuals  need  special  attention  before  proceeding 
to  the  next  activity. 

Interpreting  and  Scoring; 

Items  1,  2,  and  3  assess  the  understanding  that  food 
storage  entails  controlling  the  environment  of  microbes. 
The  problem-solving  skill  involved  is  answering  questions 

appiyii^g  knowledge  gained  in  experiments  done  in  this 
unit.     To  be  rated  successful,  students  must  answer  two 
of  the  three  items  correctly.     Review  previous  activities 
for  those  who  need  help  in  grasping  this  concept. 

Using  Tallysheet  4-4,  turn  to  the  Problem-solving  page  of 
the  Student  Record  of  Progress,    Find  the  column  marked 
Activity  4-16,  "Food  Storage,"  and  circle  YES  if  students 
mark  two  out  of  the  three  questions  correctly.  Otherwise, 
circle  NO,    Then  send  the  tallysheet  to  BSCS, 


|TEACHING  STRATEGIES 


■'  ';[' 

I 
i 

:s  have  had  the  opportunity  to  answer 
Ions,  collect  the  worksheets »  Again 
le  and  discuss  the  answers  with  them* 
their  choices.    After  class ^  tally  the 
;  on  Tallysheet  4-4,    Consider  whether 
leeds  further  review  or  if  a  few 
special  attention  before  proceeding 
rity. 

Scoring; 

I  assess  the  understanding  that  food 
:ontrolling  the  environment  of  microbes, 
.ng  skill  involved  is  answering  questions 
.edge  gained  in  experiments  done  in  this 
!d  successful,  students  must  answer  two 
ks  correctly.    Review  previous  activities 
d  help  in  grasping  this  concept. 

;4-4,  turn  to  the  Problem-solving  page  of 
'd  of  Progress.    Find  the  column  marked 
'ood  Storage,"  and  circle  YES  if  students 
he  three  questions  correctly.  Otherwise, 
send  the  tallysheet  to  BSCS. 


ANTICIPATED  STUDENT  BEHAVIORS  X  ACTIVITY 
 X.  4-16 

students  should:  \^ 

--place  an  X  on  the  "wet  and  Wconn"  in  Question  2^s. 

--place  an  X  on  the  sandwich  in  Question  3. 


Upon  Qompletion  of  this  activity ^  eaoh  student 
should^  as  a  minimum: 

— hctoe  discussed  at  least  one  food  with  emphasis 

on  Questions  l-S 
— have  completed  Worksheet  4^6. 
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e  and  my ' 
Environment 


FOCUS  FOR  THIS  ACTIVITY 
COI^TEWT : 

Unit  Goals  for  the  Student: 

3.     Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Core  B  Objectives  for  the  Student: 

1«     Recognize  the  role  microbes  play  in 
the  decomposition  process, 

3,    Appreciate  how  knowledge  of  decomposers 
can  improve  man's  environment. 

4*    Conclude  that  microbes  contribute  to 
man's  well-being  as  well  as  pose 
problems  for  man, 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components, 
Complementarity  of  Organisms  and  Environment 

INQUIRY  SKILLS: 

Applying ,  Predicting 

PROBLEM-SOLVING  SKILLS: 
Drawing  Conclusions 

PRACTICAL  APPLICATION: 

Learning  Food-making  Skills  (baking) 


IVITY 


als  for  the  Student: 

Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Objectives  for  the  Student: 

Recognize  the  role  microbes  play  in 
the  decomposition  process. 

Appreciate  how  knowledge  of  decomposers 
can  improve  man's  environment. 

Conclude  that  microbes  contribute  to 
man's  well-being  as  well  as  pose 
problems  for  man. 

THEME  : 

Lationships  of  Environmental  Components, 
mtarity  of  Organisms  and  Environment 

Is  I  , 
[,  Predicting 

tNG  SKILLS : 
Conclusions 


f>LICATION: 

Food-making  Skills  (baking) 


UNIT  IV.  "  TRANSFER  AND  CYCLING 

OF  MATERIALS  IN 
^MY  ENVIRONMENT  • 

CORE  B.  DECOMPOSERS  IN 

MY  ENVIRONMENT 

ACTIVITY  4-17.     A  REAL  GAS 


MATERIALS 


2  Flasks,  250  ml,  widemouthed 
2  Rubber  stoppers,  No,  8,  one- 
hole 

2  Pieces  tygon  txjbing,  18  inches 
long 

2  Pieces  acrylic  txibing,  3  inches 
long 

2  Beakers,  4O0  ml 
2  Water  pipes 

Carbon  dioxide  test  solution 

(brom thymol  blue) 
Measuring  spoons 

2  Measuring  cups 

3  Packages  dried  yeast 

*1  Can  frozen  concentrated  grape 
juice;   nonconcentrated  juice  has 
preservatives  to  prevent 
fermentation. 

*2  Tablespoons  sugar 

*Water 

*8  Cups  sifted  all-p\irpose  flour 

*2  Tablespoons  salt 

*l/4  Pound  shortening 

*l/4  Pound  butter 

*4  Large  bowls 

*4  Clean  cloths 

*2  Pans  large  enough  to  set 

mixing  bowl  in 
*2  Sifters 

*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  4«*17.    A  Real  Gas 

In  this  activity  etid&nts  will  realize  some  of  the  bene^ 
ficial  aspects  of  microbes^    Part  I  develops  the  idea 
that  yeasts  are  living  microbes  and  introduces^  on  a 
practical  levels  the  concept  of  fermentation.    Part  II 
demonstrates  another  beneficial  use  of  microorganisms  by 
man  -  the  use  of  yeast  in  baking. 

Part  I>    Fermenting  Grape  Juice 

WHAT  HAVE  WE  LEARNED  ABOUT  MICROBES? 


As  the  students  describe  things  they  have  learned  about 
microbes,  make  a  list  of  these  items  on  the  chalkboard. 

Then  ask: 

ARE  MICROBES  ALIVE? 

HOW  DO  YOU  KNOW  THAT  MICROBES  ARE  ALIVE? 


WHAT  ARE  SOME  THINGS  MICROBES  CAN  DO? 
ARE  SOME  MICROBES  HARMFUL  TO  US?  WHY? 


ARE  THERE  ANY  USEFUL  MICROBES? 
WERE  OUR  COMPOST  MICROBES  USEFUL? 
WHY? 


TEACHING  STRATEGIES 


1^7.    A  Real  Gas 

ivity  students  will  realize  some  of  the  bene^ 
ct8  of  microbes.    Part  I  develops  the  idea 

are  living  microbes  and  introduQeSj  on  a 
evel^  the  concept  of  fermentation.    Part  II 
8  another  beneficial  use  of  microorganisms  by 
Be  of  yeast  in  baking. 

rmenting  Grape  Juice 


AVE  WE  LEARNED  ABOUT  MICROBES? 


ents  describe  things  they  have  learned  about 
,ke  a  list  of  these  items  on  the  chalkboard. 


CROBES  ALIVE? 
YOU  KNOW  THAT  MICROBES  ARE  ALIVE? 

RE  SOME  THINGS  MICROBES  CAN  DO? 
4E  MICROBES  HARMFUL  TO  US?  WHY? 


SRE  ANY  USEFUL  MICROBES? 
m  COMPOST  MICROBES  USEFUL? 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  activity^  each  student  should: 

— observe  the  demonstration  of  wine  fementation 

— infer  that  yeasts  are  living  organisms 

— recognize  the  role  of  yeast  in  making  wine 

— participate  in  making  bread 

— recognize  the  vote  of  yeast  in  making  bread 

— infer  that  some  microbes  are  beneficial  to  man. 

Students  should: 

— recall  and  describe  various  facts  c±)out  microbes, 
such  as,  "They  grow  better  in  wet  and  warm 
places/'  "They  breathe,"  "They're  alive," 
and  so  forth. 


— respond,  "Yes," 

— cite  evidence  such  as  growth,  eating  things,  and 
making  things  smell  bad  and  respond,  "They 
breathe,"  "They  rot  things." 

T-recall,  "Cause  bread  to  get  moldy,"  "Cause 
disease. " 

— recall  Unit  II  and  respond,  "Yes,"  "They  make 
us  sick." 

— recall  composting  setup  and  respond,  "Yes." 
—respond,  "Yes." 

— respond,  "They  broke  down  the  garbage,"  "They 
made  the  soil  better." 


ACTIVITY  4-16 


Activity  name  suggested  by  class:  Teacher 


BSCS  USE:     Post  Tally_  Rev 


Day  1        Day  2       Day  3        Day  4        Day  5        Day  6 


Date  taught  (month 
and  date,  e.g.  11/2) 

Minutes  of  class  time 
on  science  each  day 

Minutes  preparing  for 
each  day's  science  class 

Students  absent  on  each 
date   (Use  ID  Number) 

5.  Student  interest:     Check  the  portion  of  your  class  in  each  category. 

NONE.       UP  TO:       1/4       1/2       3/4  ALL 
HIGH  INTEREST   I  I  I  I  I 

MODERATE  INTEREST  OR  INDIFFERENCE  

RESISTANCE  OR  DISLIKE  '  

6.  Equipment  problems?    In  kit?       O  No     □  Yes         Obtained  by  you?    D.No  DYes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No        □  Yes    —  Pages  and  Problem: 


8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


9.  .    Were  teacher 'instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and.  Problem: 


10.     Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY; 


11.     Yoiir  rating  of  this  activity: 

□  Worthwhile  □  Of  value — needs  the        □  Worth  salvaging- -make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 

unchanged  when  the  curriculum  is  revised?    Page  (s)  Comment: 


Specific  Questions: 

.12.     Were  any  questions  on  Worksheet  4-6  not  useful?       □  No       DYes:     Which  ones?  <^ 

Explain:  ~  ^ 

■  < 

•  ■       ■  C 

'j^^^Did  students  attempt  to  defend  their  worksheet  answers?       DNo      DYes  .  .  h 

lIa^^    What  were  their  arguments?  § 


1. 


Did  students  have  difficulty  understanding  any  concepts  or  vociibulary? 
□  No        □  Yes    —  Pages  and  Problem: 


8,      Will  the  knowledge,  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10,    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part (s) 
were  omitted  and  WHY: 


11,     Your  rating  of_J;hi,f^a,ctivity : 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of.  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)   Comment: 

Specific  Questions:  , 

12 •     Were  any  questions  on  Worksheet  4-6  not  useful?       □  No       DYes:     Which  ones?  

Explain: 


13,     Did  students  attempt  to  defend  their  worksheet  answers?       DNo  DYes 
V7hat  were  their  arguments? 


14 •     Do  you  have  other  questions  to  suggest  for  this  assessment? 


15,     Please  send  in  Tallysheet  4-4  and  Student  Worksheet  4-6. 


h 

(j 


Teacher  '  

•    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rev/rite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


cn- 
n 
cn 


B.    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  ^ 


H 

0 
P> 
ft 


O     Concern  (or  questions)  about  content:  '2 

ERIC  " 


8 

•  CO 

What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  5 

ft 

Concern  (or  questions)  about  content:  g 


jlessages  for  staff  (we  will  read  and  respond  immediately) :  *^ 

mi 

■   •  ■  ■  m 


I  Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student 


o 


fwbrk,  tally  sheets,  etc?  ;  v 


MATERIALS 


Diagram  4-8 


TcACHING  oTKATcCjIco 

TODAY  WE  ARE  GOING  TO  SEE  SOME  OTHER  GOOD 

DOWN. 

Hold 

.up  a  package  of  yeast  and  ask: 

WHAT  IS  THIS? 

WHAT  IS  YEAST? 

YEAST  IS  A  MICROBE. 

ARE  YEAST  MICROPES  ALIVE? 

HOW  COULD        FIND  OUT  IF  YEAST  MICROBES  ARE 

ALIVE? 

IF  YEAST  MICROBES  ARE  ALIVE,   WHAT  WOULD  THEY 

NEED  TO   GROW  AND  STAY  ALIVE? 

WE  ARE  GOING  TO  SEE  IF  WE  CAN  FEED  OUR  YEAST 

SOME  GRAPE  JUICE.     WHAT  DO  YOU  SUPPOSE  WILL 

HAPPEN  IF  WE  PUT  YEAST  IN  GRAPE  JUICE? 

Set 

up  the  demonstration  as  follows.     (See  Diagram  4-8.) 

Allow  students  to  assist  you  wherever  possible. 

1. 

Prepare  grape  juice  according  to  the  directions 

on  the  container. 

2, 

Fill  two  250  ml  widemouthed  flasks  about  one- 

half  full  of  grape  juice. 

3, 

Add  one  tablespoon  sugar  to  each  flask. 

IiJIIaching  strategies 


PE  GOING  TO  SEE  SOME  OTHER  GOOD 
IROBES  DO  WHEN  THEY  BREAK  THINGS 

ge  of  yeast  and  ask: 

IS? 

AST? 

;  MICROBE. 
MICROBES  ALIVE? 

WE  FIND  OUT  IF  YEAST  MICROBES  ARE 


ICROBES  ARE  ALIVE,  WHAT  WOULD  THEY 
bw  AND  STAY  ALIVE? 

TO  SEE  IF  WE  CAN  FEED  OUR  YEAST 
JUICE.     WHAT  DO  YOU  SUPPOSE  WILL 
WE  PUT  YEAST  IN  GRAPE  JUICE? 


ristration  as  follows.  (See  Diagram  4-8. 
to  assist  you  wherever  possible. 

rape  juice  according  to  the  directions 
itainer . 

250  ml  widemouthed  flasks  about  one- 
6f  grape  juice. 

I 

gU^-i^ci^^^n  sugar  to  each  flask. 

[eric  


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— respond ,   " Yeas t • " 

— respond,   "I  don't  know,"  "Powder,"  "Something 
you  use  to  make  bread." 


— probably  respond,  "No/'  "Could  be." 

— suggest  various  responses  such  as,  looking  at 
them,  feeding  them,  seeing  if  they  will  grow, 
seeing  if  they  breathe. 

— suggest  they  would  need  food. 


— respond,  "I  don't  know,"  "Make  bubbles,"  "The 
yeast  will  eat  the  grape  juice,"  "The  grape 
juice  will  disappear." 


TEACHING  STRATEGIES 


4.  To  one  flask  only  add  one-half  teaspoon  of  dried 
yeast, 

5.  Label  the  one  flask  "grape  juice"  and  the  other 
"grape  juice  and  yeast." 

6.  Add  water  to  each  water  pipe  up  to  the  mark. 
Add  five  or  six  drops  of  carbon  dioxide  test 
solutiov^  (bromthymol  blue)   to  each  water  pipe. 
Swirl  gently  to  mix. 

When  both  setups  are  completely  assembled,  ask: 

WHY  DID  I  CC^INECT  THE  BOTTLE  CONTAINING  THE 
YEAST  TO  THE  BLUE  VIAL? 


HOW  WILL  I  KNOW  IF  YE/VST  CAN  GIVE  OFF  CARBON 
DIOXIDE? 


Next,  point  to  the  setup  containing  the  grape  juice,  ani| 
say: 

WHAT  DO  YOU  THINK  WILL  HAPPEN  TO  THE  TEST 
SOLUTION  CONNECTED  TO  THE  GRAPE  JUICE  WITH 
NO  YEAST? 

WHY  DO  YOU  THINK  THERE  SHOULD  BE  NO  COLOR  CHANGE? 


WE  WILL  LEAVE  THESE  SET  UP  OVERNIGHT  AND  WILL 
EXAMINE  THEM  TOMORROW. 


TEACHING  STRATEGIES 


flask  only  add  one-half  teaspoon  of  dried 


the  one  flask  "grape  juice"  and  the  other 
>e  juice  and  yeast*" 

ifater  to  each  water  pipe  up  to  the  mark* 
five  or  six  drops  of  carbon  dioxide  test 
:ion  (bromthymol  blue)  to  each  water  pipe, 
gently  to  mix. 

setups  are  completely  assembled,  ask; 

:D  I  CONNECT  THE  BOTTLE  CONTAINING  THE 
TO  THE  BLUE  VIAL? 


LL  I  KNOW  IF  YEAST  CAN  GIVE  OFF  CARBON 


:  to  the  setup  containing  the  grape  juice,  and 


Q  YOU  THINK  WILL  HAPPEN  TO  THE  TEST 
iON  CONNECTED  TO  THE  GRAPE  JUICE  WITH 
1ST? 

YOU  THINK  THERE  SHOULD  BE  NO  COLOR  CHANGE? 


L  LEAVE  THESE  SET  UP  OVERNIGHT  AND  WILL 
E  THEM  TOMORROW. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


•recall  Activity  4-12  and  say,  "To  see  if  they 
give  off:  carbon  dioxide." 


-recall  previous  work  and  predict,  "The  test 
solution  will  turn  yellow." 


— predict  that  there  would  be  no  color  change. 

— respond,  "No  yeast  in  it,"  "It's  a  control," 
breathing." 


"No 


^ORK 
TIME 


MATERIALS 


TEACHING  STRATEGIES 


Ask: 


WHAT  CHANCE  HAS  OCCURRED  IN  THE  SETUP  WITH  THE 
YEAST? 

WHAT  TELLS  US  THAT  YEAST  MICROBES  ARE  ALIVE? 


WHAT  HAPPENED  TO  THE  SETUP  WITH  NO  YEAST? 
WHJiT  DOES  THIS  TELL  US? 


Remove  the  stopper  from  the  flcisk  containing  the  plain 
grape  juice  and  ask  several  students  to  smell  it.  Then 
have  them  smell  the  fermented  grape  juice  from  the  other 
flask. 


HOW  DOES  THE  GRAPE  JUICE  SMELL? 

HOW  DOES  THE  GRAPE  JUICE  WITH  YEAST  SMELL? 

HOW  CAI^  YOU  EXPLAIN  THE  DIFFERENCE  IN  THE  SMELL? 

HOW  COULD  THE  YEAST  CAUSE  THE  GRAPE  JUICE  TO 
CHANGE  INTO  WINE? 


Ask: 


DO  THEY  SMELL  THE  SAME? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTiviifYi  ^ 


students  should: 


HAS  OCCURRED  IN  THE  SETUP  WITH  THE 

US  THAT  YEAST  MICROBES  ARE  ALIVE? 

NED  TO  THE  SETUP  WITH  NO  YEAST? 
THIS  TELL  US? 


>per  from  the  flask  containing  the  plain 
ask  several  students  to  smell  it.  Then 
the  fermented  grape  juice  from  the  other 


ELL  THE  SAME? 

HE  GRAPE  JUICE  SMELL? 

HE  GRAPE  JUICE  WITH  YEAST  SMELL? 

U  EXPLAIN  THE  DIFFERENCE  IN  THE  SMELL? 


THE  YEAST  CAUSE  THE  GRAPE  JUICE  TO 


DiiWINE? 


— respond,  "Solution  has  changed  to  yellow^" 

— respond,  "Yeast  gives  off  carbon  dioxide,"  "Yeast 
makes  bubbles." 

— respond,  "Nothing,"  "The  solution  is  still  blue," 

— reply,  "Nothing  was  breathing,"  "No  microbes  are 
in  it,"  "No  carbon  dioxide  made." 


-respond,  "No. " 

-respond,  "Good,"  "Like  grape  juice." 

-reply,  "Bad,"  "Like  wine,"  "Stinky,"  "Like 
booze." 

-infer  that  the  difference  must  be  the  result  of 
the  yeast  and  respond,  "Yeast  makes  it  turn  into 
wine,"  "Yeast  makes  it  stink*" 

-infer  that  the  change  must  have  been  caused  by 
something  that  the  yeast  gave  off  or  did,  "Yeast 

ate  the  grape  juice  cOid  made  wine,"  "The  carbon 

dioxide  did  it." 


ACTIVITY 
4-17 


MATERIALS 


BREAD  ra:ciPE! 

1  Measuring  cup 
*1  Package  quick  acting  yeast 
*2  Cups  lukewarm  water 
*4  Cups  sifted  all-purpose  flour 
*1  Tablespoon  salt 
*2  Large  bowls 
*2  Clean  cloths 
*1  Sifter 
*2  Bread  pans 

*1  Pan  large  enough  to  set  mixing 
bowl  in 

I       *Shortening  to  grease  pans 
i;       (0^^  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Discuss  all  student  response.? ^    Finally  say; 

YEAST  MICROBES  ARE  LIVING.     WHEN  YEAST  MICROBES 
EAT  SOMETHING  LIKE  GRAPE  JUICE,  THEY  GIVE  OFF 
A  GAS  AND  ALCOHOL.     MAN  USES  YEAST  MICROBES  TO 
MAKE  WINE  AND  BEER.     THE  SMELL  IN  THE  FLASK  WITH 
THE  YEAST  WAS  DUE  TO  ALCOHOL. 

Caution  students  against  drinking  any  of  the  wine. 
Explain  that  wine  produced  under  such  conditions  may  nol 
be  safe  to  drink. 

DO  YOU  THINK  THAT  ALL  MICROBES  ARE  HARMFUL 
TO  MAN?  *v 


Discuss  student  responses.    If  students  suggest  the 
harmful  effects  of  alcohol  and  maintain  that  mi^crobes 
are  bad,  ask  if  they  can  think  of  any  v;ay  that  microbes! 
such  as  yeast  may  help  us.    Defer  further  discussion 
until  the  next  portion  of  the  activity  is  completed. 


Part  II>    Making  Bread 


The  recipe  that  is  given  is  €dXtremely  simple  -  anyone  ce 
do  it!     It  is  fail  safe  -  you  can't  miss.    If  you  are 
particularly  nervous  about  it,  you  might  enlist  the  aidj 
of  the  school  home  economics  teacher.    Two  batches  of 
bread  will  be  made,  one  with  yeast  and  one  without 
yeast.    Students  will  observe  the  effects  of  yeast  in 
making  bread,  both  in  the  rising  and  in  the  baking  of 


TEACHING  STRATEGIES 


student  responses.    Finally  say: 

fcjlCROBES  ARE  LIVING.     WHEN  YEAST  MICROBES 
METHING  LIKE  GRAPE  JUICE,  THEY  GIVE  OFF 
AND  ALCOHOL.     MAN  USES  YEAST  MICROBES  TO 
INE  AND  BEER.    THE  SMELL  IN  THE  FLASK  WITH 
AST  WAS  DUE  TO  ALCOHOL. 

dents  against  drinking  any  of  the  wine, 

t  wine  produced  under  such  conditions  may  not 

Brink . 

THINK  THAT  ALL  MICROBES  ARE  HARMFUL 


Sent  responses.     If  students  suggest  the 
!Cts  of  alcohol  and  maintain  that  microbes 
;  if  they  can  think  of  any  way  that  microbes 
t  may  help  us.     Defer  further  discussion 
iict  portion  of  the  activity  is  completed. 

stking  Bread 


iiat  is  given  is  extremely  simple  -  anyone  car 
Is  fail  safe  -  you  can't  miss.    If  you  are 
'j  nervous  about  it,  you  might  enlist  the  aid 
il  home  economics  teacher.    Two  batches  of 
lie  made ^  one  with  yeast  and  one  without 
"lentis  will  observe  the  effects  of  yeast  in 
1/i  both  in  the  rising  and  in  the  baking  of 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— respond,  "No."    Some  students  may  suggest  that 
yeasts  are  bad  since  drinking  alcohol  may  be 
harmful. 


MATERIALS 


You  will  need  enough  ingre- 
dients for  four  loaves  of 
bread;  two  with  yeast  and 
two  without  yeast*  The 
above  ingredients  make 
two  loaves. 


TEACHING  STRATEGIES 


the  product.     If  you  have  a  stove  at  school  to  bake  the 
two  batches  of  bread,  use  that.    The  results  will  be 
dramatic.    If  not,  terminate  the  experiment  after  the 
students  observe  the  difference  in  rising  of  the  four 
loaves;  then  take  the  dough  home  and  bake  it.    Bring  the 
four  loaves  the  next  day. 

Begin  the  experiment  by  asking: 

WHAT  MATERIALS  WOULD  WE  NEED  IN  ORDER  TO  MAKE 
A  LOAF  OF  BREAD? 


Then  says 

WHAT  IS  YEAST? 


WHY  DO  YOU  SUPPOSE  YEAST  IS  USED  IN  MAKING 
BREAD? 


DO  YOU  THINK  IT  WOULD  MAKE  ANY  DIFFERENCE  IF 
BREAD  WAS  MADE  WITHOUT  YEAST? 

HOW  COULD  WE  FIND  OUT? 

IP  WE  MADE  SOME  BREAD  WITH  YEAST  AND  SOME  WITHOUT 
YEAST,  WHAT  WOULD  YOU  PREDICT  WOULD  HAPPEN? 


LET'S  MAKE  POUR  LOAVES  OF  BREAD,  TWO  WITH  YEAST 
AND  TWO  WITHOUT,  AND  SEE  WHAT  HAPPENS. 

Divide  the  students  into  two  groups.  One  group  will  make 
the  unleavened  bread,  tJie  other  group  will  make  the  yeast 
bread.  Copy  the  recipes  below  on  the  chalkboard  or  ditto 
them  for  students  to  follow. 


Ieaching  strategies 


you  have  a  stove  at  school  to  bake  the 
read,  use  that.    The  results  will  be 
t,  terminate  the  experiment  after  the 

the  difference  in  rising  of  the  four 
e  the  dough  home  and  bake  it.    Bring  the^ 
next  day. 

ment  by  asking: 

ALS  WOULD  WE  NEED  IN  ORDER  TO  MAKE 
READ? 


ST? 


SUPPOSE  YEAST  IS  USED  IN  MAKING 


IT  WOULD  MAKE  ANY  DIFFERENCE  IF 
ADE  WITHOUT  YEAST? 

S  FIND  OUT? 

SOME  BREAD  WITH  YEAST  AND  SOME  WITHOUT 
WOULD  YOU  PREDICT  WOULD  HAPPEN? 


rOUR  LOAVES  OF  BREAD,  TWO  WITH  YEAST 
iOUT,  AND  SEE  WHAT  HAPPENS. 


its  into  two  groups.    One  group  will  make 
read,  the  other  group  will  make  the  yeast 
jac'ecipes  below  on  tlie  chalkboard  or  ditto 
ito  follow. 


i 


—recall  and  respond,  "Flour,"  "Salt/*  "Sugar," 
and  "Yeast." 


— recall  the  grape  juice  activity  and  respond, 
"Microbes,"  "Good  microbes." 


— respond,  "Don't  know,"  "Makes  it  rise,"  "To 
make  it  taste  better." 


— suggest  making  bread  with  and  without  yeast. 
— suggest  making  bread  with  and  without  yeast. 


— probably  predict  with  considerable  variety  what 
would  happen  to  the  loaves  of  bread. 


MATERIALS 


TEACHING  STRATEGIES 


Bread  Recipe  (Leavened) 

Dissolve  by  stirring,  one  package  of  yeast  in  one  cup  ol 
lukewarm  water.     While  the  yeast  softens,  sift  the  floui 
sugar,  and  salt  together  in  the  large  bowl,  then  stir  ir 
the  dissolved  yeast.     Add  enough  of  the  second  cup  of 
water  to  hold  the  dough  together.    With  greased  hands, 
mix  until  you  have  a  soft,  rather  sticky  dough.  Place 
the  bowl  in  a  pan  of  warm  water,  cover  the  dough  with 
a  moist,  clean  cloth,  and  let  rise  until  it  doubles 
in  size  (two  to  four  hours). 

Punch  the  raised  dough  down  with  your  fist  and  give  it  e 
good  beating.     Don't  knock  all  the  air  bubbles  out. 
Place  the  dough  in  two  greased  9X5X3  inch  loaf 
baking  pans.    Cover  and  let  the  dough  rise  until  it 
reaches  the  top  of  the  pan  or  doubles  in  size.  Then 
bake  at  400  degrees  for  one  hour.     If  crust  begins  to 
burn  or  gets  too  brown,  cover  with  aluminum  fQil*  Brush 
the  top  with  melted  butter. 

Bread  Recipe  (Unleavened)  ] 

Sift  flour,  sugar  and  salt  together  in  large  bowl.    Add  j 
enough  water  to  hold  dough  together.    With  greased  hands 
mix  until  you  have  a  soft,  rather  sticky  dough.  Place 
the  bowl  in  a  pan  of  warm  water,  cover  the  dough  with 
a  moist  clean  cloth.     Let  stand  for  two  to  four  hours. 

Place  the  dough  in  two  greased  9X5X3  inch  loaf  bakin 
pans.    Cover  and  let  stand  about  30  minutea.     Bake  at 
400  degrees  for  one  hour.     If  crust  begins  to  burn,  cove 
with  aluminum  foil. 


IF^      TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


?e  (Leavened) 

^  stirring,  one  package  of  yeast  in  one  cup  of 
ater.    While  the  yeast  softens,  sift  the  flour, 
salt  together  in  the  large  bowl,  then  stir  in 
i?ed  yeast.    Add  enough  of  the  second  cup  of 
Did  the  dough  together.    With  greased  hands, 
/ou  have  a  soft,  rather  sticky  dough.  Place 
fi  a  pan  of  warm  water,  cover  the  dough  with 
Lean  cloth,  and  let  rise  until  it  doubles 
no  to  four  hours)  ♦ 

raised  dough  down  with  your  fist  and  give  it  a 
fig.     Don*t  knock  all  the  air  bubbles  out. 
iough  in  two  greased  9X5x3  inch  loaf 
[.     Cover  and  let  the  dough  rise  until  it 
J  top  of  the  pan  or  doubles'  in  si'ze'l  "  Then 
)  degrees  for  one  hour.     If  crust  begins  to 
:s  too  brown,  cover  with  aluminum  foil.  Brush 
Ji  melted  butter. 

)e  (Unleavened) 


f  sugar  and  salt  together  in  large  bowl.  Add 
\T  to  hold  dough  together.    With  greased  hands, 
'ou  have  a  soft,  rather  sticky  dough.  Place 
I  a  pan  of  warm  water,  cover  the  dough  with 
tan  cloth.    Let  stand  for  two  to  four  hours. 


[ough  in  two  greased  9X5x3  inch  loaf  baking 
ir  and  let  stand  about  30  minutes.    Bake  at 
1  for  one  hour.     If  crust  begins  to  burn,  cover 
lujnfoil. 


32lp! 


MATiRIALS 


TEACHING  STRATEGIES 


The  difference  between  the  two  sets  of  loaves  should  be 
dramatic.    The  difference  will  be  apparent  both  before 
and  after  baking. 

When  the  baking  of  the  loaves  has  been  completed,  ask: 

WHAT  DIFFERENCE  DO  YOU  SEE  IN  THE  TWO  SEVG  OP 
LOAVES  OF  BREAD? 


WHAT  DO  YOU  THINK  MADE  THIS  DIFFERENCE? 


THINK  ABOUT  WHAT  HAPPENED  WliEN  WE  PUT  YEAST  IN 
THE  GRAPE  JUICE.     CAN  YOU  EXPLAIN  WHY  TWO 
LOAVES  OF  BREAD  GOT  LARGER? . 


Review  the  grape  juice  experiment  if  necessary  to 
elicit  the  desired  response • 

DO  YOU  THINK  THE  TWO  SETS  OF  LOAVES  WILL  TASTE 
ANY  DIFFERENT? 

Allow  students  to  taste  each  of  the  loaves, 

Tiien  dSk : 

WHICH  KIND  OF  BREAD  WOULD  YOU  RATHER  HAVE  IN  A 
SANDWICH? 


IVHY? 


HOW  COULD  YEAST  MAKE  THE  BREAD  TASTE  DIFFERENT? 


TKH STR ATEG I E S 


feween  tiie  tv^o  sets  of  loaves  should  be 
ifference  will  be  apparent  both  before 

ir 

of  the  loaves  has  been  completed,  ask: 

ENCE  DO  YOU  SEE  IN  THE  TWO  SETS  OF 
READ? 

11; 

;  THINK  MADE  THIS  DIFFERENCE? 


WHAT  HAPPENED  WliEN  WE  PUT  YEAST  IN 
tJTGE.      CAN  YOU  EXPLAIN  WHY  TWO 
MAD  GOT  LARGER? 


pjuice:  experiment  if  necessary  to 
eS  iFresponse  • 

ill;.  •:  ■ 

ac'THE  TWO  SETS  OF  LOAVES  WILL  TASTE 
KT? 

m 

;oStaste  each  of  the  loaves. 


©F  BREAD  WOULD  YOU  RATHER  HAVE  IN  A 


eAST,  ;MAKE  THE  BREAD  TASTE  DIFFERF!.  J? 


r^K'-:;i:i;j:vi;iir 


FRir! 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should! 


-respond  that  the  loaves  without  the  yeast  are 
smaller  and  flatter. 

-recognize  that  the  yeast  must  have  made  the 
difference  since  it  was  the  only  thing  that  was 
different  in  the  two  sets  of  loaves. 


-suggest  that  the  yeast  must  have  caused  the  bread 
to  rise  and  respond ,   "The  yeast  made  the  bread 
rise.  '* 


—  respond,   "Yes,"  "No,"  "Maybe." 


-respond;  "The  one  with  the  yeast." 

-respond,  "It  tastes  better,"  "Not  so  hard.*' 

-suggest  that  something  must  be  given  off  by 

the  yeast  that  makes  the  bread  taste  better  and 

respond,  "The  microbes  make  it  taste  good," 

"There's  more  air  in  it,"  "The  yeast  is  the  ^ 
difference."  ; 


225 


TEACHING  STRATEGIES 


ARE  ALL  MICROBES  BAD  FOR  US? 


WE  HAVE  SEEN  THAT  YEAST  MICROBES  MAY  BE  HELPFUL. 
THERE  ARE  LOTS  OF  OTHER  HELPFUL  MICROBES.  SOME 
ARE  USED  TO  MAKE  CHEESE,  OTHERS  HELP  MAKE 
SAUERKRAUT,  AND  OTHERS  ARE  USED  TO  MAKE  MEDI- 
CINES THAT  HELP  US  GET  WELL  WHEN  WE  ARE  SICK. 
SCIENTISTS  TELL  US  THAT  THERE  ARE  MANY  MORE 
MICROBES  THAT  HELP  US  THAN  THERE  ARE  MICROBES 
THAT  ARE  HARMFUL  TO  US. 


CHANG 


See  Change  of  Pacer  20. 


...  .1..:  i:;.:!:^:.,. 


i  W  TEACHING  STRATEGIES 


t*  MICROBES  BAD  FOR  US? 


B  SEEN  THAT  YEAST  MICROBES  MAY  BE  HELPFUL, 
LOTS  OF  OTHER  HELPFUL  MICROBES.  SOME 
TO  MAKE  CHEESE,  OTHERS  HELP  MAKE 
|lAUT,  AND  OTHERS  ARE  USED  TO  MAKE  MEDI- 
?HAT  HELP  US  GET  WELL  WHEN  WE  ARE  SICK. 
[STS  TELL  US  THAT  THERE  ARE  MANY  MORE 
!S  THAT  HELP  US  THAN  THERE  ARE  MICROBES 
XE  HARMFUL  TO  US. 


CHANGE 

if  Pacer  20. 


ANTICIPATED  STUDENT  BEHAVIORS 


ill 


students  should: 

— respond,  "No,"  "There  were  good  microbes 
in  the  bread." 


Upon  completion  of  this  activity ,  each  student 
should^  as  a  minimKm: 

— have  observed  changes  in  the  test  solution 
as  a  result  of  yeast  action  on  grape  juioe 
— have  helped  mke  bread 

— have  stated  that  some  microbes,  such  ae  yeast, 
are  helpful  to  man. 


PACER 


Activity  name  suggested  by  class: 


Teacher 


BSCS  USE:    Post        Tally  Rev_^ 


Day  1 

Day  2 

Day  3 

Day  4 

Day  5 

Day  6 

1. 

Date  taught  {month 
and  date,  e.g.  11/2) 

2. 

Minutes  of  class  time 
on  science  each  day 

3. 

Minutes  preparing  for 
each  day's  science  class 

4. 

Students  absent  on  each 
date  (Use  ID  Number) 

5. 


Student  interest:    Check  the  portion  of  yo\ir  class  in  each  category. 

NONE        UP  TO;       1/4      1/2  3/4 

HIGH  INTEREST 


ALL 


MODERATE  INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


6.      Equipment  problems?    In  kit?       □  No    □  Yes         Obtained  by  you?    D  No  QYes 
If  problems,  what  were  they  cuid  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understeinding  any  concepts  or  vocabulary? 
□  No        □  Yes    —  Pages  and  Problem: 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.    Your  rating  of  this  activity: 

□  Worthwhile         Q  Of  value — needs  the 
—keep  as  is         revision  suggested 


□  worth  salvaging — make        □  Worthless 
major  changes  described       — drop  it 


If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)   Comment: 


Specific  Questions: 


12.     Did  students  understand  what  the  yeast  did?     □  No 
If  ye^,  what  did  they  say  to  indicate  this? 


□  Yes 


Did  any  students  have  difficulty  accepting  some  microbes  as  good? 
Comment : 


□  no 


□  Yes 


8,     will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9,     Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY; 


11.    Your  rating  of  this  activity:  » 

□  Worthwhile         □  Of  value — needs  the       □  Wbrth  salvaging — make       □  Worthless 
*-keep  as  is         revision  suggested  major  changes  described       '-—drop  it 

If  revision  is  suggested/  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s}  Comment: 


Specific  Questions: 


12.  Did  students  understand  what  the  yeast  did?     □  No       DYes  g.  'l-i 
If  yes,  what  did  they  say  to  indicate  this?  I 

o*  ^ 

13.  Did  any  students  have  difficulty  accepting  some  microbes  as  good?       DNo      DYes         '3  4 
Comment : 


.ERIC 


i 

1 

M 


Teacher   

A.    In  the  space  below  tell  what  went  right,  vAiat  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide*    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


ERIC  Concern  (or  questions)  about  content: 


B,    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


C,    Concern  (or  questions)  about  content: 


D»    }4essages  for  staff  (we  will  read  and  respond  immediately) ; 


Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions 
Q   work,  tallysheets,  etc? 


f  Me  and  my- 
KEnvironment 


FOCUS  FOR  THIS 
CONTENT : 
Unit 


ACTIVITY 


Goals  for  the  Student: 

1.     Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 


2. 


Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  materials  and  organisms  in  the 


environment. 

3.     Recognize  the  role  of  decomposers  in 
the  cycling  process. 

5.     Comprehend  the  role  of  man  as  an 
integral  part  of  nature,  not  apart 
from  nature. 

Core  B  Objectives  for  the  Student: 

1.     Recognize  the  role  microbes  play  in 
the  decomposition  process. 

ENVIRONMENTAL  THEME:  .v 

Interrelationships  of  Environmental  Components, 
Diversity  and  Pattern,  Complementarity  of 
Organisms  and  Environment,  Cyclic  Nature 
of  Processes 

INQUIRY  SKILLS: 

Associating,  Translating 

PROBLEM-SOLVING  SKILLS: 

Knowing  Question  and  Task,  Organizing  Data    •  , 

PRACTICAL  APPLICATION: 

Application  of  Knowledge  to  Do  a  Given  Task 


ERIC 


ACTIVITY 

Goals  for  tiie  Student: 

1.  Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 

2.  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  materials  and  organisms  in  the 
environment. 

Recognize  the  role  of  decomposers  in 
the  cycling  process. 

.     Comprehend  the  role  of  man  as  an 
integral  part  of_  nature,  not  apart 
from  nature. 

Objectives  for  the  Student: 

Recognize  the  role  microbes  play  in 
the  decomposition  process. 

AL  THEME :         "  " 
elationships  of  Environmental  Components, 
ity  and  Pattern,  Complementarity  of 
sms  and  Environment,  Cyclic  Nature 
cesses 

LLS  : 

ating.  Translating 
VING  SKILLS: 

g  Question  and  Task,  Organizing  Data 
PPLICATION: 

ation. of .  Knowledge  to  Do  a  Given  Task 


UNIT  IV. 


CORE  B. 


ACTIVITY  4-18. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 

DECOMPOSERS  IN 
MY  ENVIRONMENT 

ROUNDING  OUT 
THE  FOOD  CHAIN 


BSCS 


f ACTIVITY 
14-18 


MATERIALS 


1  Deck  of  flash  cards 
1  "Decomposer"  flash  card 
4  "Decomposer"  playing  cards 
Food  Chain  Game  cards  sorted 
into  4  sets  of  the  following : 


Hawk 

Frog 

Mosquito 

Man 

Cow 

Grass 

Sneike 

Frog 

Insect 

Grain 
Slide  4-27 
*2  Large  pieces  butcher  paper  per 

team 
*Felt  pens 
*Masking  tape 
*35  mm  Slide  projector 


Leaves 
Fruits 
Chicken 
Mountain  lion 
Deer 
Worm 
Fish 
Pig 

Rabbit 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  4-18,     Rounding  Out  the  Food  Chsdn 

This  activity  cZimaxea  Cove  B  because  it  introduces  the  ; 
concept  of  a  cycle  and  answers  some  of  the  questions 
posed  earlier  in  the  core.    It  my  stilt  be  difficult  ^ 
for  students  to  appreciate  the  very  complex  idea  of  the  '■ 
cyclic  nature  of  the  living  world. 

Begin  by  placing  on  the  chalk  tray  the  flash  cards 
listed  below  in  the  order  shown*    Draw  arrows  between 
the  cards,  \ 

\ 

HAWK  — *  SNAKE  — *■  PROG  —  INSECTS  — GRASS 
Then  ask: 

WHAT  HAVE  I  SHOWN  AT  THE  BOARD?  ' 

I  ASKED  A  QUESTION  A  LONG  TIME  AGO  THAT  WE 

COULDN'T  ANSWER  VERY  WELL.     CAN  YOU  ANSWER  IT  | 

NOW?     WHAT  EATS  A  HAWK?  \ 

'  1 

Students  will  probably  have  difficulty  with  this  questibri 
even  at  this  point.    Continue  by  asking  such  things  as:  | 

DO  HAWKS  LIVE  FOREVER?  i 


WHAT  HAPPENS  TO  DEAD  HAWKS? 


WHY  AREN'T  ANIMALS  PILING  UP  OUTSIDE? 


When  students  have  identified  and  recalled  the  role  of  [ 
decomposers  from  their  experience,  add  to  the  chain  oh;  i| 
the  chalkboard  by  placing  the  large  "decomposer"  card  ;  di 
to  the  left  of  the  hawk  card.  i  il 

DECOMPOSER— ^  HAWK— ^  SNAKE— ETC.  |j|f 


TEACHING  STRATEGIES 


fi8.    Rounding  Out  the  Food  Chain 

%y  climaxes  Core  B  because  it  introduces  the 
a  cycle  and  answers  some  of  the  questions 
ier  in  the  core.    It  may  stilt  be  difficult 
\s  to  appreciate  the  very  complex  idea  of  the 
\re  of  the  living  world. 

acing  on  the  chalk  tray  the  flash  cards 
M  in  the  order  shown*    Draw  arrows  between 


SNAKE  —  FROG         INSECTS  — *  GRASS 


AVE  I  SHOWN  AT  THE  BOARD? 

P  A  QUESTION  A  LONG  TIME  AGO  THAT  WE 
>T  ANSWER  VERY  WELL.     CAN  YOU  ANSWER  IT 
WHAT  EATS  A  HAWK? 


ii  probably  have  difficulty  with  this  question, 
s  point.     Continue  by  asking  such  things  as: 

ks  LIVE  FOREVER? 


APPENS  TO  DEAD  HAWKS? 


EN'T  ANIMALS  PILING  UP  OUTSIDE? 


ts  have  identified  and  recalled  the  role  of 
[|from  their  experience,  add  to  the  chain  on 
|rd  by  placing  the  large  "decomposer"  card 
the  hawk  card. 


HAWK  — *  SNAKE  ^  ETC- 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  activity^  each  student  should: 
— define  the  word  cycle 

--recognize  the  role  of  decomposers  in  natural 
cycles 

— make  a  representation  of  a  natural  cycle. 


Students  should: 


— recall  previous  work  and  say,  "Food  chain." 


— respond,  "Don't  know,"  "Maybe  an  eagle," 
"Decomposers." 


— recall  previous  experiences  and  answer 
appropriately. 

—respond,  "Get  stinky,"  "Smelly,"  "Get  rotten 
"They  rot,"  "Decompose." 

—  respond,  "They  get  eaten  up,"  "They  rot  away 
"They  decompose." 


MATERIALS 


lide  4-27 


TEACHING  STRATEGIES 


Then  ask: 

DO  you" THINK  DECOMPOSERS  LIVE  FOREVER? 

WHAT  DO.  YOU  THINK  HAPPENS  TO  DECOMPOSERS  AFTER 
THEY  DIE? 


WHERE  WILL  THE  STUFF  GO  AFTER  DECOMPOSERS- 
HAVE  EATEN  IT  AND  BROKEN  IT  UP? 

If  students  have  difficulty  with  this  question,  review 
the  discussion  held  earlier  on  the  class  compost  pile. 
Probe  and  review  until  students  tell  you  that  decomposed 
things  are  put  back  into  the  soil. 

Then  ask: 

'  WHAT  LIVING  THINGS  NEED  THE  PIECES  OF  . 
DECOMPOSED  STUFF  FROM  THE  SOIL? 

If  students  have  difficulty  with  this  question,  ask: 

WHAT  LIVING  THINGS  NEED  SOIL  TO  GROW? 

Now  project  Slide  4-27.     This  slide  summarizes  the  food 
chain  just  discussed  and  at  the  same  time,  introduces 
decomposers  as  an  important  link  in  food  chains.  In 
fact,  it  transforms  a  chain  into  a  cycle.  Carefully 
explain  and  discuss  what  the  slide  illustrates.  Say; 

^^^E'VE  LEARNED  THAT  A  PLANT  IS  PART  OF  EVERY 
.  FOOD  CHAIN.      IN  THIS  SLIDE,  WHAT  IS  EATING 
THE  GRASS? 

Continue  the  questioning  in  a  similar  manner  until  you 
reach  the  hawk.     Then  say:  r\  ' 


ERJC. 


TEACHING  STRATEGIES 


QK  DECOMPOSERS  LIVE  FOREVER? 

THINK  HAPPENS  TO  DECOMPOSERS  AFTER 


THE  STUFF'  GO  AFTER  DECOMPOSERS 
"IT  AND  BROKEN  IT  UP? 

difficulty  with  this  question,  review 
leld  earlier  on  the  class  compost  pile. 

until  students  tell  you  that  decomposed 
ack  into  the  soil. 


THINGS  NEED  THE  PIECES  OF 
STUFF  FROM  THE  SOIL?  . 

difficulty  with  this  question,  ask: 

THINGS  NEED  SOIL  TO  GROW? 

e  4-27.    This  slide  summarizes  the  food 
ssed  and  at  the  same  time,  introduces 
important  link  in  food  chains. .  In 
rms  a  chain  into  a  cycle.  Carefully 
uss  what  the  slide  illustrates.  Say: 

ED  THAT  A  PLANT  IS  PART  OF  EVERY 
IN  THIS  SLIDE,  WHAT  IS  EATING 


stioning  in  a  similar  manner  until  you 
Then  say:    .  . 


— speculate,   "Eaten  by  other  decomposers > " 

"Eaten  by  microbes,"  "Go  into  soil,"  "Nothing." 

— respond,  "Into  the  soil." 


— respond ,  "Plants . " 


— respond,  "Plants. " 


— respond ,  " Insect , "  "Moth . " 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  HAS  *  HAPPENED  TO  THE  HAWK? 


If  the  students  don't  make  this  inference 
or  question  the  reasons  for  the  hawk's 
death,  remind  them  that  while  other 
animals  don't  normally  eat  hawks,  they 
don't  live  forever. 

Ask; 

WHAT  DID  WE  SAY  HAPPENS  TO  HAWKS  OR  OTHER 
ANIMALS  WHEN  THEY. DIE? 


WHAT  IS  IN  THE  GROUND  THAT  CAUSES  THE'  HAWK  TO 
DECOMPOSE? 


DO  YOU  THINK  THE  MICROBES  THAT  HELP  DECOMPOSE 
THE  HAWK  ARE  GOOD  OR  BAD? 

If  the  students  don't  recognize  the 
beneficial  effects  of  these  microbes , 
ask: 

,WHAT  WOULD  YOUR  ENVIRONMENT  BE  LIKE  IF 
MICROBES  DIDN'T  HELP  DECOMPOSE  DEAD 
PLANTS  AND  ANIMALS? 

ARE  MICROBES  HELPING  OR  HURTING  US  BY 
DECOMPOSING  DEAD  THINGS? 

HOW  DO  THEY  HELP  US? 


Then  ask: 


TEACHING  STRATEGIES 


ISS  HAPPENED  TO  THE  HAWK? 


Cf  the  students  don't  make  this  inference 
>r  question  the  reasons  for  the  hawk's 
l€lath,  remind  them  that  while  other 
inimals  don '  t  normally  eat  hawks ,  they 
ion't  live  forever. 


>ID  WE  SAY  HAPPENS  TO  HAWKd  OR  OTHER 
S  WHEN  THEY  DIE? 


S  IN  THE  GROUND  THAT  CAUSES  THE  HAWK  TO 
OSE? 


^j^THINK  THE  MICROBES  THAT  HELP  DECOMPOSE 
SffklARE  GOOD  OR  BAD? 


f  the  students  don't  recognize  the 
eneficial  effects  of  these  microbes, 

sk:;  I 

f  '  '  ' 

SAT  WOULD  YOUR  ENVIRONMENT  BE  LIKE  IF 
ICROBES  DIDN'T  HELP  DECOMPOSE  DEAD 
LaNTS  and  ANIMALS? 


re;  MICROBES  HELPING  OR  HURTING  US  BY 
pOMPOSING  dead  THINGS? 

p-  :DO|THEY^ HELP  US  ? 

ir  Jilli     ■    ■  ■■      '  ■ 
'WVM  --r  ■         ■  ■ 

iERIClii...K  ;  ■       :  ■ 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 

—  infer  that  the  hawk  is  dead,  "Fallen  to  t 

ground,"  "Probably  was  shot  down,"  "It's  | 

dead."  i 


-respond,  "They  rot,"  "They  go  into  the  ground," 
"They  decompose," 


-respond,  "Bugs,"  "Microbes,"  "Water,"  "I  don't 
know. " 


-respond,  "Good,"  "Bad,"  "I  don't  know." 


•respond,  "Be  a  lot  of  dead  things  around," 
"Everything  would  smell." 


— respond,  "Helping  us." 

— respond,  "Keep  dead  things  from  piling  up: 


MATERIALS 


IC 


TEACHING  STRATEGIES 


WHAT  HAPPENS  TO  THE  HAWK  AS  IT  DECOMPOSES? 


If  students  fail  to  recognize  that  the 
hawk's  remains  gradually  disappear  into 
the  ground,  ask: 

AS  THE  HAWK  BREAKS  UP  INTO  LITTLE  ' 
PIECES,  WHERE  DO  THESE  PIECES  GO? 


Continue  by  asking: 

IF  SOME  OF  THE  PIECES  GO  INTO  THE  GROUND, 
WHAT  DOES  THIS  DO  TO  THE  SOIL? 


If  students  do  not  see  that  adding  decaying 
material  is  beneficial,  help  them  to 
recall  the  compost  activities.  Say: 

WHAT  WAS  ADDED  TO  SOIL  TO  MAKE  OUR 
COMPOST? 

WHAT  HAPPENS  TO  THIS  STUFF  AFTER  MANY 
DAYS? 


WHAT  DOES  THIS  DO  TO  THE  SOIL? 


Summarize  this  line  of  inquiry  by  saying: 

WE  CAN  MAKE  COMPOST  BY  CUTTING  THINGS  UP  AND 
ADDING  THEM  TO  MOIST  SOIL  FOR  DECOMPOSERS  TO 
BREAK  UP.     THE  SAME  THING  HAPPENS  OUT  IN  THE 
FIELDS  AND  IN  THE  WOODS  WHEN  PLANTS  AND  ANIMALS 
DIE.     IT  MAY  TAKE  A  LITTLE  LONGER,  BUT  IN  THE 
END  THE  DEAD  MATERIAL  IS  DECOMPOSED  AND 
BECOMES  A  PART  OF  THE  SOIL. 


TEACHING  STRATEGIES 


5:|^T0  THE  HAWK  AS  IT  DECOMPOSES? 

ients  fail  to  recognize  that  the 
remains  gradually  disappear  into 
>und,  ask: 

HAWK  BREAKS  UP  INTO  LITTLE 
,  WHERE  DO  THESE  PIECES  GO? 

ig: 

'HE  PIECES  GO  INTO  THE  GROUND, 
[IS  DO  TO  THE  SOIL? 


.ents  do  not  see  that  adding  decaying 
il  is  beneficial,  help  them  to 
the  compost  activities.  Say: 

S  ADDED  TO  SOIL  TO  MAKE  OUR 

;? 

PPENS  TO  THIS  STUFF  AFTER  MANY 


ES  THIS  DO  TO  THE  SOIL? 

he  of  inquiry  by  saying: 

COMPOST  BY  CUTTING  THINGS  UP  AND 
TO  MOIST  SOIL  FOR  DECOMPOSERS  TO 
HE  SAME  THING  HAPPENS  OUT  IN  THE 
k  ;  THE  WOODS  WHEN,  PLANTS  AND  ANIMALS 
yTAKE  A  .LITTLE  LONGER,  BUT  IN  THE 
■  MATERIAL  IS  DECOMPOSED  AND 
hn^i-JOF  THE  SOIL. 

W'  ■  O  ' 
pRIC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-18 


students  should: 


— respond,  "It  stinks/'  "It  breaks  up, 
."Goes  into  the  dirt." 


— reply,  "Goes  into  the  ground,"  "Blown  away." 

— respond,  "Makes  it  better,"  "I  don't  know," 
"Nothing,"  "Fertilizes  tlie  soil." 

— respond,  "Garbage,"  "Food,"  "Glass." 

— respond,  "It  changes  color,"  "It  gets  smaller," 
"It  breaks  up." 

— respond,  "Fertilizes  it,"  "Makes  it  richer." 


TEACHING  STRATEGIES 


Direct  attention  to  the  slide  again,  and  ask; 

DOES  GRASS  REALLY  EAT  DECOMPOSERS? 

Point  to  arrow  between  plants  and  decomposers. 

THIS  ARROW  MEANS  THAT  PLANTS  NEED  DECOMPOSERS. 
ALTHOUGH  THEY  DON'T  EAT  DECOMPOSERS,  THEY  NEED 
WHAT  THE  DECOMPOSERS  PUT  INTO  THE  SOIL  TO  MAKE 
THEIR  FOOD. 

You  must  help  students  a  great  deal  at  this  point  and 
explain  to  them  that  materials  are  cycled  through  nature 
and  that  a  "piece"  of  an  animal  may  very  well  end  up  in 
a  plant.    Point  to  the  roots  of  the  grass  on  the  slide 
and  say: 

ALONG  WITH  WATER,  THE  ROOTS  OF  PLANTS  TAKE 
IN  TINY  PIECES  OF  THE  HAWK,  AND  PIECES  FROM 
OTHER  DECOMPOSING  PLANTS  AND  ANIMALS.  THESE 
MATERIALS  MOVE  UP  INTO  THE  LEAVES  WHERE  THEY 
ARE  USED  BY  THE  PLANT  IN  MAKING  FOOD. 


It  may  be  necessary  to  emphasize  that  the  "pieces"  we  are| 
talking  about  are  not  visible.     They  are  too  small  to  be 
seen  with  the  eye.    They  are  even  too  small  to  be  seen 
with  the  students'  microscopes. 

Introduce  the  word  "cycle"  to  your  students  now  by 
making  a  circular,  sweeping  motion  with  your  arm  in  the 
direction  of  the  arrows  on  the  slide.  Say: 

WHAT  KIND  OF  FIGURE  DO  THE  ARROWS  FORM? 

Write  the  word  "cycle"  on  the  chalkboard.    Then  say; 


TEACHING  STRATEGIES 


ntion  to  the  slide  again,  and  ask: 

BASS  REALLY  EAT  DECOMPOSERS? 

ow  be tvvee n  i plants  and  decomposers. 

^OW  MEANS  THAT  PLANTS  NEED  DECOMPOSERS. 
jH  they  DON'T  EAT  DECOMPOSERS,  THEY  NEED 
iE  DECOMPOSERS  PUT  INTO  THE  SOIL  TO  MAKE 
rOOD. 

Lp  students  a  great  deal  at  this  point  and 

lem  that  materials  are  cycled  through  nature 
'piece"  of  an  animal  may  very  well  end  up  in 
)int  to  the  roots  of  the  grass  on  the  slide 


OTH  WATER,  THE  ROOTS  OF  PLANTS  TAKE 

PIECES  OF  THE  HAWK,  AND  PIECES  FROM 
DECOMPOSING  PLANTS  AND  ANIMALS.  THESE 
:.S  MOVE  UP   INTO  THE  LEAVES  WHERE  THEY 
SO  BY  THE  PLANT  IN  MAKING  FOOD. 

^cessary  to  emphasize  that  the  Vpieces"  we  are 
Xt  are  not  visible.     They  are  too  small  to  be 
ie  eye.     They  are  even  too  small  to  be  seen 
adents '  microscopes. 

fte  word  "cycle"  to  your  students  now  by 
fcular,  sweeping  motion  with  your  arm  in  the 
the  arrows  on  the  slide.  Say: 

InD  of  FIGURE  DO  THE  ARROWS  FORM?  '  ■■  ■ 

Ird  "cycle"  on  the  chalkboard.     Then  say: 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


—respond,  "No,"  "Yes,"  "Don't  know." 


/ 


— respond,  "A  circle." 


TEACHING  STRATEGIES 


WE  WILL  USE  THE  WORD  "CYCLE'^  FOR  THINGS  THAT 
GO  AROUND  IN  CIRCLES. 

WHAT  IS  A  WORD  YOU  USE  THAT  HAS  THE  WORD 
"CYCLE"   IN  IT? 

.  mAH  IS  GOING  AROUND  IN  CIRCLES  IN  A  " 
MOTORCYCLE? 

Explain  that  bicycle,  tricycle,  etc,,  do  stem  from,  the 
word  "cycle"  and  circles. 

The  idea  of  cycles  may  not  be  an  easy  one  for  your 
students.     Be  patient  and  give  them  assistance. 

Divide  the  class  in  teams  of  four  and  distribute  to  each 
group  the  hawk,  frog,  mosquito,  man,  cow,  and  grass 
cards  from  the  decks  of  Food  Chain  Game  cards.  Also 
distribute  a  "decomposer"  card.     Give  each  group  a 
square  piece  of  butcher  paper. 

Direct  each  group  to  make* an  example  of  a  cycle  by 
arranging  the  cards  in  a  circle  on  a  piece  of  butcher 
paper.     Put  a  piece  of  masking  tape  on  the  back  of  the 
cards  to  hold  them  in  place.    Have  them  connect  their 
pictures  with  arrows  drawn  with  the  felt  pens.  Assist 
them  in  the  task  but  do  not  tell  them  what  to  do. 

;  £.jiMi 

Only  one  cycle  will  be  probable  for  the  groups.  Check  to 
see  that  they  know  the  concept  of  cycle  and  have  arranged 
cards  in  the  order  indicated  in  Diagram  4-9. 


llE>kCHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


:THE  WORD  "CYCLE"  FOR  THINGS  THAT 
I  CIRCLES. 


DRD  YOU  USE  THAT  HAS  THE  WORD 
CT? 


--respond ,  "Motorcycle • 


II 


IG  AROUND  IN  CIRCLES  IN  A 


— respond,  "The  wheels." 


fcle,  tricycle,  etc  ,  do  stem  from  the 
circles. 

5s  may  not  be  an  easy  one  for  your 
:ient  and  give  theiu  assistance. 

in  teams  of  four  and  distribute  to  each 
:rog,  mosquito,  man,  cow,  and  grass 
scks  of  Food  Chain  Game  cards.  Also 
jomposer"  card.    Give  each  group  a 
mtcher  paper. 

>:  to  make  an  example  of  a  cycle  by 
■(ds  in  a  circle  on  a  piece  of  butcher 
|ce  of  masking  tape  on  the  back  of  the 
m  in  place.    Have  them  connect  their 
pws  drawn  with  the  felt  pens.  Assist 
'but  do  not  . tell  them  what  to  do. 


^ORK 
;  TIME 


li  be  probable  for  the  group'^. .  Check  to 
W-:i  the  concept  'f  cycle  and  have  arranged 
rlindiciated  in  Diagram  4-9. 


MATERIALS 
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Have  each  group  display  their  cycles  by  attaching  their 
pieces  of  butcher  paper  to  tiie  chalkboard.    Ask  for 
volunteers  to  explain  their  cycles  to  the  class. 

Make  sure  at  this  time  that  students  understand  the 
concept  of  the  cycle. 

Continue  the  activity  by  saying: 

YOU  HAD  ONLY  SEVEN  CARDS  TO  USE  IN  YOUR  POSTER. 
NOW  I'M  GOING  TO  GIVE  EACH  GROUP  MORE  CARDS. 
YOU  ARE  TO  MAKE  ANOTHER  FOOD  CYCLE  WITH  SOME 
OF  THESE  CARDS.     YOU  CAN  -USE  THE  CARDS  FROM 
YOUR  FIRST  CYCLE  IF  YOU  WISH.     USE  FELT  PENS 
AS  YOU  DID  BEFORE  TO  SHOW  THE  CYCLE. 

Distribute  butcher  paper  again  to  each  group  and  the 
additional  cards  from  the  Food  Chain  Game. 

Snake 
Worm 
Insects 

Pig 

Rabbit 


Leaves 

Mouse 

Chicken 

Mountain  lion 

Grain 

Deer 


Have  each  group  display  and  explain  the  food  cycle  they 
have  constructed.     In  the  /discussion  be  sure  students 
understand  how  decomposers  turn  the  food  chain  into 
a  cycle. 

At  this  point,  have  students  review  The  Long  Journey 
to  answer  the  question  on  the  last  page.    Have  them 
discuss  what  would  follow  the  possibilities  of  cutting 
their  hair  and  throwing  it  away,  and  their  dying. 
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[iroup  display  their  cycles  by  attaching  their 
jiitcher  paper  to  the  chalkboard.    Ask  for 
to  explain  their  cycles  to  the  class. 

it  this  time  that  students  understand  the 
the  cycle. 

le  activity  by  saying; 

ONLY  SEVEN  CARDS  TO  USE  IN  YOUR  POSTER. 
M  GOING  TO  GIVE  E^^CH  GROUP  MORE  CARDS. 
E  TO  MAKE  ANOTHER  FOOD  CYCLE  WITH  SOME 
SE  CARDS.     YOU  CAN  USE  THE  CARDS  PROM 
IRST  CYCLE  IF  YOU  WISH.     USE  FELT  PENS 
DID  BEFORE  TO  SHOW  THE  CYCLE. 

butcher  paper  again  to  each  group  and  the 
cards  from  the  Food  Chain  Game. 

Snake 
Worn 

n  Insects 
in  lion  Pig 

Rabbit 


iroup  display  and  explain  the  food  cycle  they 
acted.     In  the  discussion  be  sure  students 
low  decomposers  turn  the  food  chain  into 


nji^/'ihavie  students  review  The  Long  Journey 
ievquestion  on  the  last  page.    Have  them 
;||Would  follow  the  possibilities  of  cutting 
V''      -mowing  it  away ,  and  their .  dying . 


Leric 


ANTICIPATED  STUDENT  BEHAVIORS 


WORK 
TIME 


m 
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Then  have  students  make  a  food  cycle  of  the  story , 
starting  with  them  and  working  back  to  the  clover. 
Join  the  ends  with  a  decomposer,  and  add  a  decomposer 
between  the  hawk's  droppings  and  the  grass,     (It  will 
probably  be  too  difficult  for  students  to  include  the 
air  in  their  cycle.) 

decomposer  ^—^  me  ^cow  grass 

(hair)  """"^^ 
clover  decomposer 


grasshopper-.— frog ^— snake  -•—hawk 

(droppings) 

Summarize  the  activity  by  asking: 
WHAT  IS  A  CYCLE? 

WHAT  LIVING  THINGS  HELP  MAKE  CYCLES  OUT  OF 
FOOD  CHAINS? 

WHAT  DO  DECOMPOSERS  DO  THAT  MAKES  THEM  SO 
IMPORTANT  IN  CYCLES? 


See  Change  of  Pacers  21  and  22, 


CHANGE 


hts  mcLke  a  food  cycle  of  the  story, 
Kem  and  working  back  to  the  clover, 
th  a  decomposer,  and  add  a  decompOiier 
's  droppings  and  the  grass.     (It  will 
difficult  for  students  to  include  the 
cle.) 


>ser  ■ 
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>me- 


(hair) 


-cow  ■     •  grass  ^^^^^^^ 

decomposer 


pper  — -frog  -m — snake  hawk 

(droppings) 

tivity  by  asking; 
YCLE? 

THINGS  HELP  MAKE  CYCLES  OUT  OF 


:OMPOSERS  DO  THAT  MAKES  THEM  SO 
N  CYCLES? 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY' 
4-1^1 


students  should: 


—respond,  "Something  that  goes  in  circles." 


—  respond,  "Decomposers . " 

—  recall  previous  work  and  respond,  "Break  things 
down,"  "Make  things  rot,"  "Put  stuff  back  in 
the  soil," 

Upon  oompletion  of  this  activity^  each  student 
should^  as  a  minimm: 

— be  able  to  construct  a  simple  food  cycle  by 

including  a  decomposer 
— be  able  to  explain  how  a  decomposer  can  make 

a  food  chain  into  a  food  cycle » 
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Activity  name  suggested  by  class: 


Teacher 


BSCS  USE:    Post  Tally   Rev 


1. 

Day  1 

Day  2 

Day  3 

Day  4 

Day  5 

Day  6 

Date  taught  (month 
and  date,  e.g.  11/2) 

2. 

Minutes  of  class  time 

3. 

on  science  each  day 

Minutes  preparing  for 
each  day's  science  class 

4. 

Students  absent  on  each 
date   (Use  ID  Number) 

5. 


6. 


Student  interest:    Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO:       1/4      1/2  3/4 

HIGH  INTEREST 


ALL 


MODERATE  INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


Equipment  problems?  In  kit?  □  No  □  Yes  Obtained  by  you?  □  No  DYes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understgmding  any  concepts  or  vocabulary? 
□  No        □  Yes    —  Pages  and  Problem: 


8.      Will  the  knowledge  gaine4  frofiss  this  activity  be  something  the  students  will  use 
in  their  everyday  lif€7         not,  how  could  the  activity  be.  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    DYes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    DYes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.    Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the 
—keep  as  is         revision  suggested 


□  Worth  salvaging — make       □  Worthless 
major  changes  described       — drop  it 


If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)^  Comment ; 


Specific  Questions: 

12.    Could  students  realize  what  happened  to  decomposed  things?      OUo  DYes 
'  Comment : 


ERJCDid  any  students  have  difficulty  understanding  Slide  4-27?       DNo'  DYes 


g""™        a  in : 


w 

cn 
o 
cn 

H 

ft 

o'm 


8 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.     Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11  •    Your  rating  of  this  activity; 

□  Worthwhile         □  Of  value — needs  the       □  Vtorth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  .revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)  Comment: 

Specific  Questions: 

12.    Could  students  realize  what  happened  to  decomposed  things?       DNo  DYes 
Comment: 


13.    Did  any  students  have  difficulty  understanding  Slide  4-27?  '     DNo  DYes 
Explain: 


14.    Did  any  students  recall  that  decayed  material  is  beneficial  to  the  soil? 

□  No      DYes    Who?   How  did  they  express  this  understanding? 


Teacher 


•    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide,    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


FRir 


Concern  (or  questions)  about  content: 


I? 

w 

B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classrooin?  ^ 

H 

c 
ft 

C.  Concern  (or  questions)  about  content:  § 


^*    i-lessaqes  for  staff   (we  will  read  and  respond  immediately)  :  *^ 

cr 
o 

0 


Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student  ^ 
work,  tallysheets,  etc?  h 
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Me  and  my  * 
Environment 


FOCUS  l-'OR  Tit  IS  ACriVITV 
CUNTLNT: 

Unit  Goals  for  the  Student: 

2.     Develop  an  understanding  of  cycling 

and  appreciate  ti^e  cycling  relationship 
of  materials  and  orcjanisms  in  the 
environment* 


3.     Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Core  B  Objectives  for  the  Student; 

3.  Appreciate  how  knowledge  of  decomposers 
can  improve  man's  environment. 

4.  Conclude  that  microbes  contribute  to 
man's  well-being  as  well  as  pose 
problems  for  man, 

ENVIRONMENTAL  TH£lME  :  •" 

Interrelationships  of  Environmental  Components, 
Cyclic  Nature  of  Processes 


INQUIRY  SKILLS: 

Identifying,  Applying 


PROBLEM-SOLVING  SKILLS: 

Discussion  and  Treatment  of  Group  Data, 
[explaining 

PRACTICAL  APPLICATION: 

Following  Instructions,  Recalling 


ERIC 


:Tivrrv 


)als  for  tius  Student: 

Develop  dn  underis tanding  of  cycling 
and  ai:pr£2ciate  tlie  cycling  relationship 
of  materials  and  organisms  in  the 
environment. 

Recognize  the  role  of  decomposers  in 
the  cycling  process. 

Objectives  for  the  Student: 

Appreciate  how  knowledge  of  decomposers 
can  improve  man's  environment. 

Conclude  that  microbes  contribute  to 
man's  well-being  as  well  as  pose 
problems  for  man. 

IL  THEME: 

lationships  of  Environmental  Components, 
Mature  of  Processes 

LS  : 

ying,  Applying 
ING  SKILLS: 

ion  and  Treatment  of  Group  Data, 
ing 

PLICATION: 

ng  Instructions,  Recalling 


UNIT  IV. 


TRANSFER  ANP  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 
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CORE  B. 


DECOMPOSERS  IN 
MY  ENVIRONMENT 


ACTIVITY  4-19.     CLUES  TO  SUCCESS 


241 


MATERIALS 


Worksheet  4-7 

Slides  4-2b  tliroucjh  4-31 

35  mm  Slide  |)rojuctor 


Worksheet  4-7 


J 


*iMot  furnished  in  materials  kit 
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Activity  4-19 >     Clues  to  Success 

Thw  clue  to  suaaess  pertains  to  aijQling  and  miarobial 
aotLvity.     (JC'C  the  questions  to  assess  the  Quoaess  of 
If  our  ircudcJits  air.aa  the  last  review. 

Before  beginning  this  activity/   turn  to  the  Progress  in 
Following  Directions  page  of  the  Student  Record  of 
Progress ,     Use  the  guidelines  to  rate  your  students 
on  their  ability  to  follow  directions. 

Distribute  Worksheet  4-7. 

Then  say: 

WE  ARE  GOING  TO  HAVE  ANOTHER  CHANCE  TODAY  TO 
PRACTICE  FOLLOWING  DIRECTIONS.  LISTEN 
CAREFULLY.      I  WILL  REPEAT  EACH  DIRECTION 
ONLY  ONE  TIME. 

WRITE  YOUR  LAST  NAME  AND  THEN  YOUR  FIRST 
NAME   IN  THE   UPPER  RIGHT-ilAND  CORNER  OF  THE 
WORKSHEET. 

NOW,   PRINT  THE  DATE  UNDER  YOUR  NAME  JUST  AS  I 
PRINT  IT  ON  THE  CHALKBOARD. 

PUT  AN  X  AT  THE  CENTER  OF  THE  BOTTOM  OF  THE 
PAGE. 

NOW  WE  ARE  GOING  TO  ANSWER  SOME  QUESTIONS 
ABOUT  CYCLES  AND  MICROBES. 

Project  each  question  separately.    Read  the  first  questio; 
and  choices  aloud  to  the  students.    Allow  ample  time  for 
them  to  mark  their  worksheets.     Repeat  each  question 
and  choices.    Follow  the  same  procedure  for  the  next 
three  questions. 

After  all  students  have  had  the  opportunity  to  answer  all 
of  the  questions,  collect  the  worksheets.     Again  project 
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L9 .     Clues  to  Success 

success  pertains  to  cijaling  and  ntierohial 
'Jse  the  questions  to  assess  the  sucaess  of 
ts  since  the  last  review,  ■ 

ming  this  activity,  turn  to  the  Progress  in 
.rections  page  of  the  Student  Record  of 
Jse  the  guidelines'  to  rate  your  students 
Llity  to  follow  directions. 

Worksheet  4-7. 


GOING  TO  HAVE  ANOTHER  CHANCE  TODAY  TO 
:e  FOLLOWING  DIRECTIONS.  LISTEN 
LY.     I  WILL  REPEAT  EACH  DIRECTION 
IE  TIME. 

OUR  LAST  NAME  AND  THEN  YOUR  FIRST 

THE  UPPER  RIGHT-HAND  CORNER  OF  THE 
ET. 

UNT  THE  DATE  UNDER  YOUR  NAME  JUST  AS  I 
T  ON  THE  CHALKBOARD. 

X  AT  THE  CENTER  OF  THE  BOTTOM  OF  THE 


ARE  GOING  TO  ANSWER  SOME  '  QUESTIONS 
YCLES  AND  MICROBES. 

question  separately*  Read  the  first  questior 
aloud  to  the  students.    Allow  ample  time  for 

their  worksheets.     Repeat  each  question 
Follow  the  same  i:)rocedure  for  the  next 
lOns  • 

udents  have  had  the  opportunity  to  ansv;er  all 
ions^.  collect  the  worksheets.     Again  project 
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ANTICIPATED  STUDENT  BEHAVIORS 


During  this  activity^  each  student  should: 

--answer  the  four  questions  on  the  worksheet 
--participate  in  group  discussion  of  answers 
on  the  worksheet. 


MATERIALS 


isiide  4-28,  Question  1 


iSlide  4-29,  Question  2 


ISlide  4-30,  Question  3 


s^^^  f - 


Slide  4-31,  Question  4 


TEACHING  STRATEGIES 


each  slide  and  discuss  tlie  answers  witli  them.  Encourage 
tiiem  to  defend  their  choices.    After  class,  tally  the 
students answers  on  Tallysheet  4-6.     Consider  whether 
the  whole  class  needs  further  review,  or  if  a  few 
individuals  need  special  attention,  and  make  adjustments 
accordingly . 

Then  proceed  to  the  next  core. 
Interpreting  and  Scoring 

Item  1  tests  the  student's  understanding  of  the  word- 
cycle  by  his  choice  of  C  circled  on  the  worksheet. 

Items  2  and  3  assess  the  concept  that  microbes  are 
living.     The  student  should  answer  correctly  both 
items . 

Item  4  emphasizes  the  concept  that  some  microbes  are 
helpful  and  necessary.    The  baked  bread  experiment 
is  used  as  a  practical,  axijplication  of  this  concept. 

Review  i:5revious  activities  as  necessary  to  help  each 
student  understand  these  concepts. 

Using  the  Tallysheet; 

Turn  to  the  Concepts  page  of  the  Student  Record  of 
Progress  and  find  the  column  marked  "Activity  4-19, 
Cycle."     Circle  YES  if  tlie  student  marked  the  correct 
choice  to  ques.tion  one  on  the  worksheet.  Otherwise, 
circle  NO. 

Find  the  column  marked  "Activity  4-19,  Living  Microbes." 
Circle  YES  if  the  student  answered  both  questions  two 
and  three  correctly.     Otherwise,  circle  NO. 

Find  the  column  marked  "Activity  4-19,  Hel]pful  Microbes." 
Circle  YES  if  the  student  marked  the.  correct  choice. 
Otherwise,  circle  NO. 


TEACHING  STRATEGIES 


cuss  die  answers  wit±  thorn.  Encourage 
ir  choices.    After  class,  tally  the 
on  Taliysheet  4-6.     Consider  whether 
eds  further  review^  or  if .  a  few 
pecial  attention,  and  make  adjustments 

e  next  core. 
coring 

tudent's  understanding  of  the  word 
e  of  C  circled  on  the  worksheet. 

s  the  concept  that  microbes  are 
t  should  answer  correctly  both 

the  concept  that  some  microbes  are 
ary.     The  baked  bread  experiment 
■ cal  application  of  this  concept. 

ivities  as  necessary  to  help  each 
these  concepts. 

t: 

s  page  of  the  Student  Record  of 
he  column  marked  "Activity  4-19 , 

if  the  student  marked  the  correct 
one  on  the  worksheet.  Otherwise, 


ked  "Activity  4-19,  Living  Microbes." 
tudent  answered  both  questions  two 
Otherf^ise,  circle  NO, 

ked  "Activity  4-19,  Helpful  Microbes." 

tudent  marked  the  correct  choice. 

0. 


ANTICIPATED  STUDENT  BEHAVIORS     X  ACTIVITY 


MATERIALS 


TEACHING  STRATEGIES 


Turn  to  the  Progress   in  Following  Directions  page  of 
the  Student  Record  of  Progresy^,    Three  directions  were 
given  to  students:     1)   to  writi3  their  last  name  first 
in  upper  right-hand  corner,  2)   to  print  the  date  exactly 
as  shown  on  the  board,  3)   to  mark  an  X  at  bottom  center 
of  the  worksheet.    Circle  YES  if  all  three  directions 
were  correctly  followed.     Circle  NO  if  none  of  the 
three  directions  were  followed.    Circle  PART  for  the 
remaining  students  to  indicate  partial  ability  to  follow 
directions . 

Turn  to  the  Responsibility  and  Involvement  page  of  the 
Student  Record  of  Progress.    Using  the  guidelines,  rate 
each  student's  involvement  in  science. 


TEACHING  STRATEGIES 


Progress  in  Following  Direr  lions  page  of 
Record  of  Progress,    Three  directions  were 
ients:     1)   to  write  their  last  ncime  first 
It-hand  corner,  2)  to  print  the  date  exactly 
the  board,  3)    to  mark  an  X  at  bottom  center 
leet.     Circle  YES  if  all  three  directions 
Ly  followed.     Circle  NO  if  none  of  the 
Lons  were  followed.    Circle  PART  for  the 
adents  to  indicate  partial  ability  to  follow 


Responsibility  and  Involvement  page  of  the 
rd  of  Progress.     Using  the  guidelines,  rate 
*s   involvement  in  science. 


ANTICIPATED  STUDENT  BEHAVIORS 


Upon  comvletion  of  this  activity j  each  student 
shouldj  as  a  minimum: 

— have  ansuered  the  four  questions  on  Worksheet  4^7 
—  have  poptioipated  in  a  discussion  of  the  worksheet 
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ACTXVITY  4-19 


Actiivitiy  name  suggested  by  class:  Teacher 


BSCS  USE:      Post   Tally   Rev 


 Day  1  Day  2  Day   3  Day   4  Day  5  Day  6 

Date   taught    (month  I  j  T"  1 

and  date^   e.g«  11/2)  

Minutes  of  class  time 
on  science  each  day 

Minutes  preparing   for  '- 
each  day's   science  class 
Students  absent  on  each 
date    {Use   ID  Nn_Lmber) 


Student   interest:      Check   the  portion  of  your  class  in  each  category. 

NONE  UP   TOt         1/4        1/2         3/4  ALT. 

HIGH  INTEREST 
MODERATE    INTEREST   OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


6.        Equipment  problems?      In  kit?         D   No      D  Yes  Obtained  by  you?      D  No  DYes 

If  problems^    what  were  they  and  how  would  you  resolve  them? 


7.        Did   students  have  difficulty  understanding  any  concepts  or  voca-bulary? 
D  No  D  Yes    Pages   and  Problem: 


8.        Will   the  knowledge  gained   from  this   activity  be   some tiling  the   students  will  use 
in  their  everyday  life?      If  not/   how  could  the  activity  be  made  more  practical? 


9.        Were   teacher   instructions   clear  enough  to  follow?      DYes   -  D  No  —  Pages  and  Problems 


10.      Did  you  omit  any  part(s)    of  this  activity?      CI  Yes     □  No  —   Identify  which  part  (s) 
were  omitted  and  WHYr 


11.  Your  rating  of  this  activity: 

n  Worthwhile  □  Of  value — needs  the         D  Worth  salvaging  make         Q  Worthless 

 keep  as  is  revision  suggested  major  changes  described  — drop  it 

If  revision  is  suggested,    what  parts*  of  this  activity  should  be  retained 
unchanged  when  the   curriculum  is  revised?      Page(s)___  •  Comment: 

Specific  Questions: 

W 

12.  Did  any   students  defend   their  answers?        □  No        □  Yes  .  Who?  IVhat  were  <^ 
their  arguments?  ^ 

to 

13.  Were  any  questions  on  Worksheet   4-7  unsatisfactory?        ONo        □  Yes     '  § 
0_/v»hich  ones?  Explain: 

S 


8.      .Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?      If  not,  how  could  the  activity  t>e  made  more  practical? 


9.        Were  teacher  instructions  clear  enough  to  follow?      D  Yes     □  No         Pages  and  Problem: 


lO.     Did  you  omit  any  part(s)   of  this  activity?     Q  Yes     □  No  —   Identify  which  part(s) 
were  omitted  and  WHY: 


11.      Your  rating  of  this  activity: 

□  Worthwhile  O  Of  value  needs  the         □  Worth  salvaging — make         CH  Worthless 

 keep  as   is  revision   suggested  major  changes   described  — drop  it 

If   revision   is   suggested,    what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is   revised?     Page  (s)   Comment: 


Specific  Questions : 

12-     .Did  any  students   defend   their  answers?         □  Mo         Dyes     Who?  What  were  ^ 

their  arguments? 

w 

13.      Were   any   questions   on   Worksheet   4-7   unsatisfactory?         □  No         □  Yes  S 
Which  ones?  ^   Explain: 

14-      What  added   questions  would  you  suggest   for  this  assessment? 


rr. 
£5 


15-      Please   send   in   Taliysheet  4-5   and  Worksheet  4-7.  & 


Teacher 


A.    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.     What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


(or  questions)  about  content: 


B.    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


C.     Concern  (or  questions)   about  content: 


^*    ;-lessaqes  for  staff  (we  will  read  and  respond  immediately) 


Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions, 
Q     work,  tallysheets,  etc? 


1«     Wi/s  the  background  infonuation  for  this  core  clear  and  useful?        DVes  DNo 
Comment: 


2.      Was  there  too  much  preparatory  reading  and  too  many  directions  given  to  the 
teacher?       DYes  DNo 
Comment: 


3.      Was  it  clear  to  you  why  these  particular  activities  were  chosen  and  the  direction 
they  were  leading?        □  Yes  DNo 


4,      How  would  you  increase  the  clarity  of  this  core  for  students?     (Help  them  under- 
stand why  they  are  doing  these  activities.) 


5.      Is  there  a  practical  (take-home)   value  for  your  students  in  these  activities? 

□  Yes        □  No    If  yes,  what  do  you  see  as  the  "take-homo"  lesson?    If  no, 
what  is  needed? 


6,      In  these  materials,  what  things  did  your  students  find  difficult  to  do? 


7.      Comment  about  the  amount  of  reading  cind  writing  required  of  students.  Should 
there  bo  more  or  less  in  this  core? 


8.      Were  the  Clues  to  Success  and  Student  Record  of  Progress  helpful  in  this  core? 
□  Yes        □Wo      If  helpful,  how  are  they  helpful? 


9,      Did  you  make  use  of  the  Planning  Guide  included  in  the  introductory  material  for 
this  core?        Dyes  DNo 
Comment : 


10.    During  this  core  was  class  time  taken  for  students  to  observe  the  pond,  pets,  or 
plants?  play  games  from  earlier  activities,  or  explore  science  ideas  not  in  the 
materials?        DYes  Dno 
Coxzunent : 


11,    If  you  could  teach  your  way,  rather  than  following  the  Guide,  how  would  you 
do  it? 


'^'q    Did  tiie  activities  fulfill  the  purposes  described  by  the  core  objectives  and 
cn  I p  rationale?        □  Yes  DNo 
LiMmi^miM  Comment: 


7. 


Conunent  about  the  amount  of  reading  and  writing  required  of  students.  Should 
there  bo  more  or  less  in  this  core? 


6.      Kere  the  Clues  to  Success  and  Student  Record  of  Progress  helpful  in  this  core? 
□  Yes        OUo      If  helpful,  how  are  they  helpful? 


9.      Did  you  make  use  of  the  Planning  Guide  included  in  the  introductory  material  for 
this  core?        □Yes  DNo 
Comment : 


10«     During  this  core  was  class  time  taken  for  students  to  observe  the  pond,  pets,  or 
plants;  play  games  from  earlier  activities,  or  explore  science  ideas  not  in  the 
materials?        DYes  DNo 
Comment : 


11  •     If  you  could  teach  your  way,  rather  than  following  the  Guide,  how  would  you 
do  it? 


12.     Did  the  activities  fulfill  the  purposes  described  by  the  core  objectives  and 
rationale?        □  Yes       □  No 
Comment : 


13.     Which  of  your  students  do  you  believe  were  unsuccessful  in  achieving  the 
objectives  of  this  core  of  activities?  Explain: 


A 
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Me  and  my 
Environment 


UNIT  IV,    TRANSFER  AND  CYCLING  OF 

MATERIALS  IN  MY  ENVIRONMENT 

CORE  C,      GARBAGE  AND  MY  ENVIRONMENT 


AIMS  FOR  m  AND  MY  ENVIRONNIENT 

DEVELOPMENT  IN  EACil  CHILD  OF  A  SENSE  OF  IDENTITY  AS  A 
PERSON  WHO  HAS  SOME  DEGREE  OF  CONTROL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRONMENT.     This  will  lead  to  a  degree  of 
self-determination  based  on  a  rational  coping  with 
situations  rather  than  on  a  passive  ^compliance  or  an 
impulsive  response  to  problems. 

DEVELOPMENT  IN  EACH  CHILD  OF  A  SUCCESS  SYNDROME. 
More  tl'ian  anything  else,  each  activity  is  intended 
to  be  a  success  experience  for  each  child.     It  is 
the  teacher's  responsibility  —  almost  obligation  — 
to  see  that  each  child  succeeds  at  a  level  that  is 
challenging  to  his  abilities  and  that  preserves  his 
self-respect.     It  is  a  further  responsibility  of  the 
teacher  to  point  out  his  achievement.    The  students 
as  a  group  should  help  each  individual  fit  what  he 
has  done  into  a  patrern  of  accomplishment. 
DEVELOPMENT  IN  EACH  CHILD  OF  AN  INTEREST  THAT  COULD 
BECOME  A  HOBBY  OR  AVOCATION  OVER  A  LIFETIME  (through 
an  exposure  to  an  array  of  experiences  in  science)  . 
It  is  hoped  that  many  children  will  find  some  area  — 
perhaps  growing  plants,  caring  for  animals,  identi- 
fying  flowers,  collecting  things,  or  simply  enjoying 
outings  into  the  country  —  that  they  feel  strongly 
about  and  can  develop  some  competence  or  knowledge 
in.     This  would  provide  a  means  of  self-expression, 
and    (perhaps)   allow  some  degree  of  sharing  or  involve- 
ment v;ith  others. 

DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  RELATIONSHIP 
AND  EMPATHY  WITH  OTHER  LIVING  THINGS.     It  is  hoped 
that  this  will  lead  to  a  positive  regard  and  caring 
about  what  affects  them  as  individuals  and  as  a  group/ 
because  v^at  affects  them  affects  the  community  of  man, 
DEVELOPMENT  IN  EACH  CHILD  OF  AN  UNDERSTANDING  OF 
ENVIRONMENTAL  CONDITIONS  that  will  lead  to  a  sense  of 
O  ponsibility  for  the  environment  and  actions  that 


1. 
2. 

3. 
4. 

5. 


Develop  an  understanding  of  the 

Develop  an  understanding  of  eye 
relationship  of  the  materials  a: 

Recognize  the  role  of  decompose: 

Realize  that  because  certain  ma' 
to  which  man  uses  these  materia! 

Comprehend  the  role  of  man  as  ai 
nature. 


Perceive  that  garbage  (solid  wai 
Recognize  the  composition  of  da: 
Recognize  the  need  to  recycle  me 
Identify  ways  to  recycle  materia 
Realize  the  positive  role  microk 


F^JjTbect  or  improve  it. 


UNIT  IV.    TRANSFER  AND  CYCLING  OF 

MATERIALS  IN  MY  ENVIRONMENT 

CORE  C.     GARBAGE  AND  MY  ENVIRONMENT 


BSCS 


UNIT  IV  GOALS 

A  1.     Develop  cin  understanding  of  the  flow  of  energy  through  the  living  world, 

ACT 

2.  Develop  an  understanding  of  cycling  and  appreciate  the  cycling 
relationship  of  tl"ie  materials  and  organisms  in  the  environment. 

3.  Recognize  the  role  of  decomposers  in  the  cycling  process. 

4.  Realize  that  because  certain  materials  are  in  finite  supply,  the  extent 
to  which  man  uses  these  materials  will  have  an  impact  on  the  environment. 

5.  Comprehend  the  role  of  man  as  an  integral  part  of  nature  not  apart  from 
nature • 


CORE  C  OBJECTIVES 

1.  Perceive  that  garbage  (solid  waste)  presents  a  difficult  man-made  problem. 

2.  Recognize  the  composition  of  daily  garbage. 

3.  Recognize  the  need  to  recycle  materials. 

4.  Identify  ways  to  recycle  materials, 
.ve-              5.  Realize  the  positive  role  microbes  play  in  the  decomposition  process. 
P 

up, 
man. 

of 
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UNIT  IV.    TRANSFER  AND  CYCLING  OF 

MATERIALS  IN  MY  ENVIRONMEN" 

CORE  C.      GARBAGE  AND  MY  ENVIRONMENT 


CORE  C  RATIONALE 

Attention  is  now  focused  on  what  the  layman  often  considers  to  be  the 
end  of  energy  and  material  chains  —  garbage.     In  a  practical  and  short- 
term  sense,  this  is  true.     To  perceive  the  problem  created  by  man's  use 
and  disposal  of  materials,  as  well  as  to  realize  the  necessity  for  quickly 
returning  the  materials  to  natural  or  man-made  cycles ,  a  study  of  garbage 
is  important  and  necessary. 

Once  there  is  an  acknowledgement  that  a  problem  exists ,  a  solution 
or  accommodation  to  it  can  be  tackled.     Awareness,  in  itself,  is  a  signi- 
ficant goal.     It  is  in  this  final  core  of  the  unit  that  the  student  can  be 
given  the  background  and  practical  knowledge  to  exert  some  control  over  his 
immediate  environment  and  to  modify  his  behavior  to  alleviate  rather  than 
aggravate  the  problem.     It  is  here,  then,  that  the  concepts  of  biodegrad- 
able, recycling,  and  composting  can  be  Used  as  a  potential  basis  to  make 
the  students  aware  of  their  responsibilities  in  this  direction. 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER 

The  film  Gax'bage  serves  as  the  basis  for  Activity  4-20*     IT  IS 
ESSENTIAL  THAT  THIS  FILM  BE  ORDERED  WELL  IN  ADVANCE  AND  THAT  IT  BE  USED 
IN  THE  PROPER  SEQUENCE  OF  ACTIVITIES.     If  a  later  trip  to  the  local  dump  . 
is  out  of  the  question,  it  is  doubly  important  that  you  show  this  film 
or  a  suitable  substitute.     The  film  is  designed  to  have  visual  impact 
presenting  the  problem  of  trash  with  a  depth  seldom  thought  of 

Activities  4-21  and  4-22  involve  weighing  and  categorizing  classroom 
trash.     (Garbage  and  trash  are  essentially  the  same.     Garbage  generally 
includes  organic  matter,  i.e.,  food  scraps.)     Hopefully  this  data  will 
suggest  the  quantities  produced  by  the  entire  school  or  by  many  households. 
In  making  this  point  you  should  know  the  population  of  your  school  and  city 
If  students  separate  trash  into  categories,  they  will  probably  find  that 
paper  is  the  largest  single  component  whether  it  was  collected  at  school 
or  at  home.     Inquiry  should  be  directed  towards  recycling  some  of  these 
materials. 

Activity  4-23  is  considered  an  optional  activity  because  it  is 
recognized  that  school  policies  may  prevent  this  activity  from  being 
carried  out.     If  a  trip  to  the  local  dump  or  sanitary  landfill  can  be 
made,  however,  the -results  should  indicate  that  the  time  was  well  spent. 

Activity  4-24  provides  the  opportunity  for  recycling  in  the  more 
traditional  and  concrete  sense.     Spend  time  on  this  activity,  maintaining 
enthusiasm  during  the  extended  time  required,  since  this  is  a  very 
practical  way  for  the  student  to  become  involved  and  to  demonstrate 
his  understanding. 

Groundwork  for  recycling  has  been  laid.     The  Recycling  Payoff  Game, 
Activity  .4-25,  is  purposely  designed  so  that  the  person  who  recycles 
during  the  game  wins.     However  true  this  may  be  someday  in  the  real 
sense,  fortunately  we  have  not  yet  reached  the  crisis  state  of  affairs 
where  there  is  no  alternative  but  to  recycle  at  any  cost. 
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Me  and  my* 
^Environment 


UNIT  IV.    TRANSFER  AND  CYCLING  OF 

MATERIALS  IN  MY  ENVIRONMENT 

CORE  C.     GARBAGE  AND  MY  ENVIRONMENT 


BACKGROUND  INI 

Activity  4-26  is  s: 
opportunity  for  recyclir 
the  recreational  aspects 

A  final  review  of  s 
tional  assessment  prior 


CORE  C. 


UNIT  IV. 


TRANSFER  AND  CYCLING  OF 
MATERIALS  IN  MY  ENVIRONMENT 

GARBAGE  AND  MY  ENVIRONMENT 


BSCS 


BACKGROUND  INFORMATION  FOR  THE  TEACHER  (continued) 


Activity  4-26  is  similar  to  Activity  4-24  in  that  it  provides  the 
opportunity  for  recycling  in  the  more  traditional  sense.     It  demonstrates 
the  recreational  aspects  of  recycling. 

A  final  review  of  success,  Activity  4-27,   can  serve  as  an  instruc- 
tional assessment  prior  to  the  start  of  the  next  unit. 


-ERJ.C 


'f*'  Me  and  my 
r»  Environment 


UNIT  IV. 
COREc. 


PLANNING  GUIDE 


NOTE:  Some  activities  [inditatzd  in  XtaZi.cM  and  an  1^  i 
be  prepared  several  days  or  weeks  in  advance.  Us 
a  teaching  and  preparation  schedule.    All  supplie 


Activity  dumber,  Pago, 
Tentative  Teaching  Time 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Supply  Kit 


{ttai 


4-20,  Garbage 


DcVyti  needed:  1-2 


J.^  jnm-Film  projector 
Screen 

Film:  Garhuije 
Media  Department 
Holt,  Rinehart  and 

Winston,  Inc. 
383  Madison  Avenue 
New  York,  New  York  10017 


4-21 <     Classroom  Trash 


Days  needed:  2 


String 

Plastic  bags  (garbage  or 

can  liner) 
Masking  tape 


Spring  balance 


Order  thi 
months  in 
time.  It 
$235.00. 
sanitatio 

Contaat  t 
out  the  a 
in  garbag 


One  ball 

Five  bags 

One  per  c 

Begin  col 
the  aativ 
disposal 


4-22.     Garbage  Probe 


Days  needed  1 


35  mm  Slide  projector 


Slide  4-32 
Slide  4-33 
Slide  4-34 


Overturne( 
Close-up 
Sorted  tri 


PLANNING  GUIDE 

e  activities   {-iyicUaate.d  cn  .LtaLlcii  and  an  ^  -in  thz  mcvigcn]   must                                                         \^rfV^  J 

prepared  several  days   or  weeks   in  advance.      Use   this  siommary  as                                                                 ^  ^ 

eaching  and  preparation  schedule.      All  supplies   needed  are   listed.  BSCS 

t  of  Supplies  Needed 

Notes   and  Suggestions  to  Teacher 
( I  ta£x,C/6  and  A^ow  IndLcato,  Advanae,  P^Q,paAjJuCA.on  V^e.cit>Lons] 

ih          I        Materials  in  Supply  Kit 

017  I 

^"t-                      r    £<•  o     J   b«  lyi <  { J              L-' L-*iC/t. O  (^C.c     ^ y          *^  f               t-'i  &  y^f(.    IT  J.  (^tJ,uf,\^      ii>  O'r  fco  J      o  &  t*"     X  \JL  L' 

mon-ths  't'n  advance  'to  guao^antee  you.  have  z-t  at  the  appi'opr^.ate 
ti.me.     It  can  he  Tented  for*  about  $15*00  or*  pur'ahased  for* 
$135^00.      ^Kvner*ous  other*  film  Zi^hr^ar^-ies  and  the  ZocaZ 
san'itat'Lon  depar*tment  may  aZso  have  the  f'LZm^ 

Contact  the  ZocaZ  san-Ltat'Lon  or*  pubZi^c  works  depar^tment  to  f'ind 
out  the  amount  of  money  sp&nt  and  the  number*  of  peopZe  empZoyed 
-in  gojpbage.  coZZect'Lon, 

IT  1 

J  Spring  balance  . 

One  ball    strong  enough  to  suspend  a  25— pound  weight 
Five  bags  per  class 
One  per  class 

Beg'in  qo  Z  Zecti^ng  tr*ash  at  Zeast  fi.ve  days  pr*'Lor*  to  teachi^ng 
the  acti.V'Lty .      Contact  custod'Can  and  ar^r'ange  visi.t  to  schooZ 
di^sposaZ  f aci.Zi.ti.es . 

1  Slide  4-32 
1  Slide  4-33 
1  Slide  4-34 
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Overturned  trash  can 

Close— up  of  trash  '\ 
Sorted  trash 

e  and  my 
Environment 


UNIT  IV. 
CORE  c. 


PLANNING  GUIDE 

NOTE:    Some  activities  {indicated  ^in  i^taZic^  and  an  (0  in  thz 
be  prepared  several  days  or  weeks  in  advance.    Use  this 
a  teaching  and  preparation  schedule.    All  supplies  neec 


Activity  Nun\ber,  Page, 
Tentative  Teaching  Time 

Check  List  of  SuDDliGS  Needed 

[JtatiU  OJ 

Materials  You  Furnish        1      Materials  in  Supply  Kit 

4-23.     It's  a  Real  Dump 
(Optional 
Activity) 

Days  needed :  2 

This  trip  shoul 
the  Teacher  Pr^ 
in  planning  th^ 
outlined  at  lea 

4-24.     Every  Litter  Bit 
Helps 

Days  needed:  i 

Teacher  power — Student  { 
power  1 

Make  any  commun 
outlined. 

4-25.     The  Recycling 
Payoff 

Days  needed :  3 

1  ^ 

1  Recycling  Payoff  Game 
\  Worksheet  4-8 

One  game  set  pe 
Used  by  student 

4-26.     Me,  Recycling,  and 
Art 

Days  needed:  2-3 

Art  Supplies  * 

Various  bottles,   cans,  glass, > 
egg  cartons,  otc.  ! 

Provide  art  sup; 
can  be  recycled 

Collected  by  st 

4-27,     Clues  to  Success 
Days  needed:  1-2 

^ERIC 

35  mm  Slide  projector  } 
Tape  recorder  i 
Blank  cassette  { 

1  Worksheet  4-9 

PLANNING  GUIDE 

vities  {indUcatzd  in  italics  and  m  0  in  the  moAgin]  must 
ed  several  days  or  weeks  in  advance^     Use  this  sununary  as 
g  and  preparation  schedule.    All  supplies  needed  are  listed* 


applies  Needed 

Materials  in  Supply  Kit 

Notes  and  Suggestions  to  Teacher 
[Ifatcci  and  A/iAow  Indicdtz  Kdvantz  PmpoAotLon  WizctionJd] 

Tide  trip  should  he  scheduled  if  at  all  possible.     Read  carefully 
the  Teacher  Preparation  section  of  this  activity  for  details 
in  planning  the  trip.    Make  the  contacts  and  arrangements 
outlined  at  least  one  week  in  advance. 

Make  any  community  contacts  needed  to  expedite  the  activities 
outlined. 

Recycling  Payoff  Game 
worKsneet  4-"o 

One  game  set  per  four  or  five  students 
Used  by  student  to  record  game  activities 

provide  art  supplies  only  at  a  minimum  where  no  substitute 
can  be  recycled. 

Collected  by  students  and  teacher  to  use  for  recycled  art 

Worksheet  4-9 


LERJC. 
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Tentative  Teaching  Time 

Check  List  of  Supplies  Needed 

Materials  You  Furnish        \      Materials  in  Supply  Kit 

4-27.     Clues  to  Success 

[  Slide  4-35 

Question 

(continued) 

1  Slide  4-36 

Question 

j  Slide  4-37 

Question 

1  Slide  4-38 

Question 

[  Worksheet  4-10 

Pate  of  a 

Jjol  Y  We  and  my 
w  ^sEnvironment 


UNIT  IV. 
CORE  c. 


PLANNING  GUIDE 


NOTE:    Some  activities  {indicotzd  <.n  itdticd  and  an  10 

be  prepared  several  days  or  weeks  in  advance,  Us^ 
a  teaching  and  preparation  schedule •    All  supplie 


4" 28.     What  Do  You 
Think? 


Days  needed:  2 


35  mm  Slide  projector 


Worksheet  4-11 
Worksheet  4-12 
Worksheet  4-13 
Worksheet  4-14 
Slide  4-39 


Question 


PLANNING  GUIDE 

ne  activities  {indUcate.d  in  LtaZic^  and  an  10  in  thz  moAqin)  must 
prepared  several  days  or  weeks  in  advance ♦     Use  this  siommary  as 
:eaching  and  preparation  schedule.    All  supplies  needed  are  listed^ 


it  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 
{ltatic6  and  A/iAow;  I  note  cote  Advance  P^^pa/uoution  ViJitction^) 

sh         1      Materials  in  Supply  Kit 

[  Slide  4-35 
1  Slide  4-36 
}  Slide  4-37 
1  Slide  4-38 
j  Worksheet  4-10 

Question  1,  Clues  to  Success 
Question  2,  Clues  to  Success 
Question  3,  Clues  to  Success 
Question  4,  Clues  to  Success 
Fate  of  a  Newspaper 

Worksheet  4-11 
Worksheet  4-12 
Worksheet  4-13 
Worksheet  4-14 
Slide  4-39 


Question  1^  What  do  you  think? 


Me  and  my 
Environment 


co:jri;:iT: 
LJni  t 
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Cioals  for  tiio  Student: 


2.  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

3.  Recognize  the  role  of  decomposers  in 
tJie  cycling  process. 

4.  Realize  tliat  because  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  v^ill 
have  an  impact  on  the  environment. 

5.  Comprehend  the  role  of  xnan  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Core  C  Objectives  for  the  Student: 

1.  Perceive  tliat  garbage  (solid  waste) 
presents  a  difficult  man-made  problem. 

2.  Recognize  the  composition  of  daily 
garbage . 

3.  Recognize  the  need  to  recycle 
materials. 

5.     Realize  the  positive  role  microbes 
play  in  the  decomposition  process. 

ErrVIROUMENTAL  THEME: 

Cyclic  Nature  of  Processes,  Finiteness  of 
Resources 

INQUIRY  SKILLS: 
Describing 
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riviTv 


lis  fur  the  :3tudent: 

Develop  an  understanding  of  cycling 
and  wip: )rt.'ciate  tlio  cycling  relationshi[ 

;   of  the  materials  and  organisms   in  the 
environment. 

Recognize  tlie  role  of  decomposers  in 
the  cycling  process. 

Realize  tiiat  bccaut>c  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  tliese  materials  will 
have  an   impact  on  the  environment. 

Comprehend  t-he  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

objectives  for  tiie  Student: 
Perceive  tliat  garbage  (solid  waste) 
presents  a  difficult  man-made  problem. 

Recognize  the  composition  of  daily 
garbage . 

Recognize  the  need  to  recycle 
materials. 

Realize  the  positive  role  microbes 
play  in  the  decomposition  process. 

THEME : 

ature  of  Processes,  Finiteness  of 

5 

5: 
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unit  iv.  transfer  and  cycling 

of  materials  in 
my  environment 

corl:  c.  garbage  and 

my  environment 

activity  4-20.  garbage 


r  ROB  i . !  :M-. so l.V I  rJG  S K I  LLS  : 

Kxplaininq,   Defending,  Answering  Why  Questions 

PRACTICAL  APPLICATION: 

Understand  Problems  in  Garbage  Disposal, 
Be  Aware  of  Job  Opportunities  in  Garbage 
Disposal 


Activity  4-20 ,  Garbage 

.•i  y.lny  Garbage^  follows  the  route  trash  takes  when 
uioijurded*     It       designed  to  instill  in  the  viewer  a 
;\\.yKj       bcinr}  inwidated  tK  garbage. 


ToachCi:  Preparation; 

1.  A  visit  to  the  city  dump  (Activity  4-23)  may  be 
impossible  in  some  school  districts  because  of 
transportation  costs,  time  limitations,  or  general 
administrative  restrictions .     If  this  is  the  case 
you  should  make  every  effort  to  obtain  the  Garbage 
film  and  complete  this  activity.     If  Garbage  is 
not  available.  The  Garbage  Explosion  is  an 
acceptable  alternate,  or  you  might  be  able  to 
locate  other  appropriate  films  on  the  subject. 

2.  For  the  class  discussion  of  this  film  it  will  be 
necessary  to  obtain  information  about  the  total 
amount  of  money  spent  by  your  local  government 
each  year  on  garbage  collection  and  disposal.  You 
will  also  need  to  know  how  many  people  are  employed 
to  carry  out  these  operations.    Contact  the 
appropriate  office  of  local  government  such  as 


NG  .;r:i  l.LS: 
liKj,   Ijo  to  riding,  Answering  v;hy  yuostions 

PLICATION: 

and  i'robioms  m  Garbage  Disposal, 
5  of  Job  Opportunities  in  Garbage 


irbaqe 

^oLioicc  tfic  voiite  tT*..:.f*:  takes  ■jhe>: 
de s ig ne d  tj  I'lc: :  1 1  i>i  the  vt ei:''^ r* 
l>:U':djitcd  ..-urbane. 


>n: 


±ie  city  dump   (Activity  4-23)   may  be 
n  some  school  districts  because  of 
on  costs,  time  limitations,  or  general 
ve  restrictions.     If  this  is  the  case 
ake  every  effort  to  obtain  the  Gavhage 
iplete  this  activity.     If  Garbage  is 
,e.  The  Garbage  Exi'losion  is  an 
Iternate^  or  you  might  be  able  to 
appropriate  films  on  the  subject. 

s  discussion  of  this  film  it  will  be 
I  obtain  information  about  the  total 
iney  spent  by  your  local  government 
I  garbage  collection  and  disposal.  You 
;ed  to  know  how  many  people  are  employed 
:  these  operations.     Contact  the 
office  of  local  government  such  as 
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Dui'ing  this  activity j  each  student  should: 

—  viei)  the  film  Garbage 

— pa2*ticipate  in  a  disQussi^n  of  the  film 

—  list  scavengers  that  might  he  at  the  dump 
— ideMtifij  biodegradable  and  nonbiodegradable 

comroncnts  of  gai'bage. 
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MATERIALS 


ERIC 


TEACHING  STRATEGIES 


the   Department  of  Piiblic  Works   or   the  Sanitary 
Engineer . 

To  add  visual   impact  to  the   following  activities  you 
should  now  show  the   11— minute   film  GarhagB  to   the  class. 
It  documents   one  of  the   routes   trash  can  take  when 
discarded  and   follows   the  context  of  this   core  very 
well.      It  can  h>e  purchased  from  Holt,    Rinehart  and 
Winston,    Inc.,    Media  Department,    383  Madison  Avenue, 
New   York,   New   York,    10017,    for   $13  5.00.      It   can  be 
rented   for   about  $15.00    from   the  producers   or  numerous 
film   libraries .      Films  may  also  be    obtained   from  the 
local   sanitation  department.      Be   sure   to  preview  the 
film (s )    you  plan  to  use . 

Begin  the   class   period  by  saying: 

IVE   ARE   GOING  TO   SEE  A  FILM  THAT   HAS    NO  WORDS. 
WATCH   THE   FILM  AND  TRY   TO  FIGURE   OUT  WHAT 
WORDS   WOULD   GO   WITH   THE  PICTURES. 

Do  not  give  any  explanation  of  what . is   happening.  This 
will  allow  the   students    to  give  unbiased  impressions 
once   the   projection  is  completed. 

When  the   film   is  over,  ask: 

WHAT    IS   THE  FILM  ABOUT? 


DO   YOU   THINK  THE   FILM    IS    WELL  NAMED? 


TEACHING  STRATEGIES 


ipartment  of   Public  Works   or   the  Sanitary 
ler  . 

lal   impact   to   the   following  activities  you 
show  the   11— minute  film  Garbage  to  tlie  class, 
s   one  of   the   routes   trash  can  take  when 
ndi   follows    the   context  of   this   core  very 
an  be  purchased    from  Holt,    Rinehart  and 

Media  Department,    383   Madison  Avenue, 
ew   York,    10017,    for   $135.00.      It  can  be 
about   $15.00    from   the   producers   or  numerous 
ies.      Films  may   also  be   obtained   from  the 
ation  department-      Be   sure   to  preview  the 
plan   to  use. 

lass   period  by  saying: 

GOING  TO    SEE   A   FILM  THAT   HAS    NO  WORDS - 
THE   FILM  AND  TRY    TO   FIGURE   OUT  WHAT 
WOULD   GO  WITH   THE  PICTURES. 

any   explanation   of  what   is   happening.  This 
the   students   to   give   unbiased  impressions 
ejection   is   completed - 

Im   is   over ,    ask : 

3    THE   FILM  ABOUT? 


THINK  THE    FILM    IS    WELL  NAMED? 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


 respond,    "What  happens    to  garbage /"    "How  much 

garbage  people  have,"    "Garbage  collection  is  a 
big  business,"    "Garbage   is  handled  by   lots  of 
people  before   it  goes    to   the  dump    (landfill) ," 
"There's  more   to  garbage   collecting   than  I 
thought   there  was,"   and   so  forth. 

— indicate   that  all   it  showed  was  garbage,  so 
that's  a  good'  naine   for  it. 


MATERIALS 


TEACHING  STRATEGIES 


GIVE  SEVE 
STUDENTS  A 
TO  RESPO 


WHAT  ARE  SOME  OF  THE  DIFFERENT  JOBS  PEOPLE  HAVE 
IN  Vi/ORKING  WITEi  GARBAGE? 


ASKP 
OTHER  ID 


List  student  responses  on  the  chalkboard. 

(Student's  name) ,  HOW  MANY  MEN  DO  YOU  THINK  OUR 
CITY  HIRES  TO  HANDLE  GARBAGE? 


IVESB/E 


GIVE  SEVE 
STUDENTS  A 
TO  RESPO 


Write  the  responses  on  the  chalkboard, 
students  have  made  guesses,  say: 


After  many 


I  CALLED  THE   (name  of  place  called)  AND  FOUND 
THAT  OUR  CITY  HAS    (number)    PEOPLE  WORKING  WITH 
GARBAGE . 


HOW  DO  YOUR  GUESSES  COMPARE  WITH  THIS  NUMBER? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-20 


students  should : 


givIe  sXeraI 
students  a  chance 
to  respond 


e:  of  tul:  uifflrent  jobs  pkopli-  havk 
itii  garbage? 


— respond,  "Garbagemen/'  "Garbage  truck  driver," 
"Truck  driver/'  "Truck  unloader,"  "Caterpillar 
driver • " 


5nses  on  the  chalkboard. 

me)  ,  HOW  MAMY  MEN  DO  YOU  THINK  OUR 
)  HAIvIDLE  GARBAGE? 


ASK  P  R 
OTHER  IDEAS 


—make  a  variety  of  guesses, 


giJe  seIeraI 
students  a  chance 
to  respond 


s  on  the  chalkboard, 
guesses ,  say : 


After  many 


(name  of  place  called)  AND  FOUND 
HAS   (number)   PEOPLE  WORKING  WITH 


lUESSES  COMPARE  V;iTH  THIS  NUMBER? 


LEMC. 


-compare  their  guesses  with  the  actual  number  of 
garbage  workers . 
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ACTIVITY 
4-20 


MATERIALS 


TEACHING  STRATEGIES 


(S tudent ' s   name )  ,    HOW   MUCH  MONEY   DO  YOU  THINK 
OUR  CITY    SPENDS    EACH    YEAR  TO    HANDLE  GARBAGE? 

Write  these  figures  on  the  chalkboard  and  after  many 
students  have  made  guesses,  say: 

OUR  CITY   SPENDS    (amount   of  money)     EACH    YEAR  .TO 
HANDLE    THE  GARBAGE. 

HOW   DOES    THAT   AMOUNT   COMPARE    TO   OUR  GUESSES? 

Say   to  the   class  s 

SOME    CITIES    IN   THE    UNITED   STATES    SPEND  MORE 
EACH    YEAR  GETTING   RID   OF   GARBAGE   THT^  THEY 
SPEND   FOR   BOTH   FIRE  AND  POLICE  PROTECTION 
THE   MONEY    IS    SPENT   TO    PAY  ALL  THE    PEOPLE  WHO 
PICK    UP    THE    GARBAGE,    DRIVE   THE   TRUCKS,  WORK 
AT   THE    DUMP,    AND  ALSO    TO   PAY    FOR  EQUIPMENT, 
GASOLINE,    AND  FIXING  THE  EQUIPMENT.  SOMETIMES 
THE    DUMP   MAY   BE   AS   FAR  AS   FIFTY  MILES  FROM 
WHERE   THE    GARBAGE    IS    PICKED  UP. 

WHAT   WAS   THE   MAN    DRIVING  THE    TRACTOR  WEARING 
ON   HIS  FACE? 

If  the  students  did  not  notice  the  mask, 
tell  them  that  he  was  wearing  a  ma.sk  and 
then  ask: 

WHY   WAS    HE   WEARING  A  MASK? 


WHY    DO    DUMPS  STINK? 


TEACHING  STRATEGIES 


ient's  name) ,  HOW  MUCH  MONEY  DO  YOU  THINK 
:iTY   SPENDS  EACH  YEAR  TO  HANDLE  GARBAGE? 

e  figures  on  the  chalkboard  and  after  many 
ave  made  guesses,  say: 

!ITY  SPENDS    {amount  of  money)    EACH  YEAR  TO 
E  THE  GARBAGE. 

OES  THAT  AMOUNT  COMPARE  TO  OUR  GUESSES? 
class : 

CITIES  IN  THE  UNITED  STATES  SPEND  MORE 
YEAR  GETTING  RID  OF  GARBAGE  THAN  THEY 

FOR  BOTH  FIRE  AND  POLICE  PROTECTION. 
ONEY   IS  SPENT  TO  PAY  ALL  THE  PEOPLE  WHO 
UP  THE  GARBAGE,   DRIVE  THE  TRUCKS,  WORK 
E  DUMP,' AND  ALSO  TO  PAY  FOR  EQUIPMENT, 
INE,   AND  FIXING  THE  EQUIPMENT.  SOMETIMES 
[JMP  MAY  BE  AS  FAR  AS  FIFTY  MILES  PROM 

THE  GARBAGE  IS  PICKED  UP. 

WAS  THE  MAN  DRIVING  THE  TRACTOR  WEARING 
S  FACE? 

If  the  students  did  not  notice  the  mask, 
tell  them  that  he  was  wearing  a  mask  and 
then  ask : 

HE  WEARING  A  MASK? 


]  DUMPS  STINK? 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— again  make  a  variety  of  guesses. 


— compare  their  guesses  to  the  actual  figure. 


— respond,   "Mask,"  "Don^t  know,"  "Can't  remember." 


— respond,   "Dump  stinks,"  "There  are  microbes 
in  the  air,"  "Keep  microbes  out  of  his  mouth 
and  nose." 


— respond,  "The  garbage  is  rotting  or  decomposing," 


MATERIALS 


TEACHING  STRATEGIES 


IVHAT  IS  A  MICROBE? 


ARE  MICROBES  THAT  LIVE  IN  THE  DUMP  HARMFUL 
OR  HELPFUL? 

(Student's  name)  ,  WHY  DO  YOU  THINK  THAT  MICROBES 
IN  THE  DUMP  ARE  HARMFUL? 

(Student's  name)  ,  WHY  DO  YOU  THINK  THAT  MICROBES 
IN  THE  DUMP  ARE  HELPFUL? 


Encourage  the  students  to  defend  their  answers  and  discuss 
other  points  of  view. 

Then  say: 

BOTH  HARMFUL  AND  HELPFUL  MICROBES  LIVE  IN  THE 
DUMP. 

WHAT  ELSE  MIGHT  YOU  SEE  EATING  THE  GARBAGE  IN 
THE  DUMP? 

WHAT  DO  WE  CALL  ALL  THESE  ANIMALS? 


If  the  words  scavenger  and  pest  do  not 
come  up,  remind  the  students  of  the 
slides  on  scavengers. 


Then  ask : 

VmY  ARE  THESE  ANIMALS  SOMETIMES  CALLhD  PESTS? 


^ERLC 


TEACHING  STRATEGIES 


:CROBE? 


THAT  LIVE   IN  THE  DUMP  HARMFUL 


lame)  ,  WHY  DO  YOU  THINK  THAT  MICROBES 
ARE  HARMFUL? 

.ame)  ,  WHY  DO  YOU  THINK  THAT  MICROBES 
ARE  HELPFUL? 


dents  to  defend  their  answers  and  discuss 
flew . 


AND  HELPFUL  MICROBES  LlVh;  IN  THE 


GHT  YOU  SEE  EATING  THE  GARBAGE  IN 


^LL  ALL  THESE  ANIMALS? 


Words  scavenger  and  pest  do  not 
f  remind  the  students  of  the 
scavengers. 


e:  animals  sometimes  called  PESTS? 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS     \  ACTIVITY 

4-20 

students  should: 

— recall  experiences  in  Core  A  of  Unit  II  and 
Core  B  of  Unit  IV  and  give  statements  such  as, 
"Living  things  we  can't  see,"  "Living  things 
that  decompose  biodegradable  substances,"  "We 
call  some  of  them  germs,"  "Things  that  rot 
garbage." 


—respond,  "Harmful,"  "Helpful,"  "Don't  know." 
--respond,  "They  make  you  sick,"  "They're  bad." 


-respond,  "They  help  rot  the  garbage,"  "They 
break  things  up,"  "They  decompose  things." 


-respond,  "Rats,"  "Mice,"  "Cockroaches." 

-respond,  "Scavengers,"  "Pests,"  or  possibly, 
"Decomposers. " 


-respond,  "Something  we  don't  like,"  "Things  that 
are  harmful,"  "Animals  that  carry  disease,"  "They 
bite,"  "They're  dirty." 
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MATERIALS 


TEACHING  STRATEGIES 


Ask  students  what  pests  they  might  expect  to  find  around 
garbage  and  list  them  on  the  chalkboard.     Point  out  that 
these  pests  might  be  present  anywhere  that  there  is 
garbage  which  would  include  the  home,  street,  and  so 
forth. 


IN  WHAT  WAY  COULD  THESE  PESTS  BE  HELPFUL? 


Then  say: 

BECAUSE  THESE  PARTICULAR  SCAVENGERS  ARE  GENERALLY 
CONSIDERED  UNPLEASANT,  MAN  USUALLY  TRIES  TO  GET 
RID  OF  THEM.     HOW  DO  WE  GET  RID  OF  THESE  PESTS? 

Say: 

LET'S   LOOK  AT  THE  FILM  AGAIN  AND  THIS  TIME  LOOK 
FOR  TWO  THINGS:     FIRST,  WATCH  FOR  WAYS  TO  GET 
RID  OF  PESTS,  AND  SECOND,   LOOK  FOR  THE  KINDS 
OF  THINGS  THAT  GARBAGE  IS  MADE  UP  OF. 

Show  the  film  again. 

Then  ask: 

WHAT  ARE  SOME  WAYS  WE  CAN  GET  RID  OF  GARBAGE 
PESTS? 


Al 
OTH 

WHAT  THINGS  MADE  UP  THE  GARBAGE  IN  THE  FILM? 


TEACHING  STRATEGIES 


:s  what  pests  they  might  expect  to  find  around 
I  list  them  on  the  chalkboard.    Point  out  that 
;  might  be  present  anywhere  that  there  is 
.ch  would  include  the  home,  street,  and  so 


LT  WAY  COULD  THESE  PESTS  BE  HELPFUL? 


E  THESE  PARTICULAR  SCAVENGERS  ARE  GENERALLY 
►ERED  UNPLEASANT,  MAN  USUALLY  TRIES  TO  GET 
THEM*     HOW  DO  WE  GET  RID  OF  THESE  PESTS? 


LOOK  AT  THE  FILM  AGAIN  AND  THIS  TIME  LOOK 
O  THINGS:     FIRST,  WATCH  FOR  WAYS  TO  GET 

PESTS,  AND  SECOND,   LOOK  FOR  THE  KINDS 
NGS  THAT  GARBAGE  IS  MADE  UP  OF. 


Im  again. 


RE  SOME  WAYS  WE  CAN  GET  RID  OF  GARBAGE 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


-suggest  pests  such  as  flies,  cockroaches,  rats, 
mice,  ants,  worms,  and  so  forth, 

-respond,  "They  could  break  things  down,"  "Eat 
garbage,"  and  so  forth. 


-respond,  "Kill  them,"  "Shoot  them,"  "Spray  them." 


— respond,  "Use  cans  for  storage,"  "Tight  fitting 
lids  on  cans,"  "Bury  garbage,"  "Spray,"  "Keep 
garbage  picked  up." 


ASK  F^^R 
OTHER  IDEAS 


HINGS  MADE  UP  THE  GARBAGE  IN  THE  FILM? 


—suggest  such  things  as  food,  tires,  refrigerators 
clothes,  paper,  and  so  forth. 


TEACHING  STRATEGIES 


WHICH  THINGS  THAT  YOU  SAW  IN  THE  DUMP  WILL  ROT 

UK  DECOMPOSl::? 


List  on  t]io  chalkboard  those  things  that  will  decompose 
easily. 

WHAT  IS  THE  WORD  THAT  MEANS  DECOMPOSE? 

On  tlie  chalkboard  write  "biodegradable"  by  the  items 
listed. 

Then  ask: 

WHICH  THINGS  DID  YOU  SEE   IN  THE  FILM  THAT  WILL 
NOT  DECOMPOSE? 


Make  a  second  list  on  the  chalkboard • 

WHO  REMEMBERS  THE  WORD  THAT  MEANS  THINGS  DO 
NOT  DECOMPOSE? 

Write  "nonbiodegradable"  by  the  second  list. 

WHAT  WILL  HAPPEN  TO  THE  THINGS  THAT  ARE 
NONBIODEGRADABLE? 

\miCH  THINGS  SEEN  IN  THE  FILM  DO  WE  HAVE  BURIED 
IN  OUR  COMPOST? 


On  the  chalkboard/  circle  the  words  that  are  included  in 
the  class  compost  pile.    Conclude  the  activity  by 
saying: 


EACHING  STRATEGIES 


PHAT  YOU  SAW  IN  THE  DUMP  WILL  HOT 

oard  tliose  things  that  will  decompose 

DRD  THAT  MEANS  DECOMPOSE? 

f/rite  "biodegradable"  by  the  items 

DID  YOU  SEE  IN  THE  FILM  THAT  WILL 
p 

on  the  chalkboard. 

THE  WORD  THAT  MEANS  THINGS  DO 

? 

i 

^able"  by  the  second  list. 

*EN  TO  THE  THINGS  THAT  ARE 
5LE? 

>EEN  IN  THE  FILM  DO  WE  HAVE  BURIED 

circle  the  words  that  are  included  in 
)ile.     Conclude  the  activity  by 


ANTICIPATED  STUDENT  BEHAVIORS  X  ACTIVITY 
 X  4-20 


Students  should: 


— name  those  things  that  will  rot,   such  as 

lettuce,  cabbage,  grass  clippings,  meat  scraps, 
bones,  hair,  and  so  forth. 


— recall  the  word  biodegradable. 


— list  those  things  that  will  not  rot  such  as 
metal,  rubber,  plastic,  and  so  forth. 


— recall  the  word  nonbiodegradable. 


— respond,  "Make  a  mess,"  "Stay  there." 


—  list  the  items  they  have  buried  that  are  like 
those  in  the  film. 
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TEACHING  STRATEGIES 


WHAT  WOULD  HAPPEN  IP  THE  GARBAGE  MEN  WENT  ON 
STRIKi:? 


WHAT  COULD  YOU  DO  IN  YOUR  HOME  IF  THERE  WAS 
A  STRIKE? 


DO  YOU  THINK  GARBAGE  WORICERS  ARE  IMPORTANT  TO 

US? 

WHY? 


TEACHING  STRATEGIES 


WOULD  HAPPEN  IF  THE  GARBAGE  MEN  WENT  ON 
E? 


COULD  YOU  DO  IN  YOUR  HOME  IF  THERE  WAS 
IKE? 


U  THINK  GARBAGE  WORKERS  ARE  IMPORTANT  TO 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— predict,  "Garbage  will  pile  up,"  "Be  a  mess," 
"Really  get  to  stinking  things  up." 


— reply,  "Bury  the  stuff  so  it  wouldn't  stink  up 
the  place/'  "Make  a  compost/'  "Don't  let  it  get 
thrown  around." 


— respond,  "Yes •  " 

— give  a  variety  of  answers,  such  as,  "Garbage  is 
hard  to  get  rid  of,"  "Everything  would  get  to 
stinking  if  they  didn't  pick  it  up." 

Upon  aornpletion  of  this  activity ^  each  student 
shouldy  as  a  minimum: 

— have  viewed  the  film  Garbage 

— have  participated  in  a  discussion  of  the  film^ 


ACTIVITY  4-20 


Activity  name  suggested  by  class: 


Teacher 


BSCS  USE:    Post         Tally  Rev  


Day  1 

Day  2 

Day  3 

Dav  4 

Day  5 

Day  6 

!• 

Date  taught  (month 
and  date,  e.g.  11/2) 

2. 

Minutes  of  class  time 
on  science  each  day 

3. 

Minutes  preparing  for 

4. 

each  day's  science  class 

Students  absent  on  each 
date  (Use  ID  Number) 

6. 


Student  interest:    Check  the  portion  of  yoxir  class  in  each  category. 

NONE        UP  TO :       1/4       1/2  3/4 

HIGH  INTEREST 


MODERATE  INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


ALL 


Equipment  problems?  In  kit?  □  No  □  Yes  Obtained  by  you?  □  No 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


□  Yes 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No        □  Yes    —  Pages  and  Problem: 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    O  No  —  Identify  which  part{s) 
were  omitted  and  WHY: 


11.     Yo\ir  rating  of  this  activity: 

□  Worthwhile  □  Of  value — needs  the 

— keep  as  is  revision  suggested 


□  Worth  salvaging — make       □  Worthless 
major  changes  described       — drop  it 


If  revision  is  suggested^  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)  Comment: 


Specific  Questions: 

12.     Was  there  any  difficulty  in  obtaining  the  film?  No         Yes       Did  you  use  any 

other  film  in  place  of  ^'Garbage'*?         No         Yes      Was  it  satisfactory  and  would 
you  recommend  the  BSCS  staff  view  it  for  possible  use?      □  No       □  Yes 
Specify  title  and  source: 

^       Describe  the  film: 

ERJC 


n 
cn 

« 
c 

pi 
ft 

o 


8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.     Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make        □  Worthless 
—keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)   Comment: 


Specific  Questions: 

03 

12.     Was  there  any  difficulty  in  obtaining  the  film?          No         Yes      Did  you  use  any  n 

other  film  in  place  of  "Garbage"?         No         Yes      Was  it  satisfactory  and  would  ^ 

you  recommend  the  BSCS  staff  view  it  for  possible  use?      □  No      □  Yes  5 

Specify  title  and  source:  fL 

Describe  the  film:  {I 


13.     How  did  the  students  react  to  seeing  the  film  for  a  second  time?  »q 

I 
I 

*^ 

o 


n  id 

•ERIC 
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Teacher   

A.    In  the  space  below  teil  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


ERIC 


Concern   (or  questions)  about  content: 


C0 
cn 

B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  ^ 

p> 

P> 

n- 

C.  Concern  (or  questions)  about  content:  g 


^*    ;4essaqes  for  staff  (we  will  read  and  respond  immediately)  :  *^ 

tr 

o 

Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student  § 
Q    work,  tallysheets,  etc?  ^^ 

ERIC.. 


L^Vi^  Me  and  my 
Environment 


FOCUS  FOR  THIS 
CONTENT: 
Unit 


ACTIVITY 


Goals  for  the  Student: 


2.     Develop  an  understanding  of  cycling 

and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

5.     Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Core  c  Objectives  for  the  Student: 

1.  Perceive  that  garbage  (solid  waste) 
presents  a  difficult  man-made  problem. 

2.  Recognize  the  composition  of  daily 


ENVIRONMENTAL  THEME: 

Cyclic  Nature  of  Processes 

INQUIRY  SKILLS: 
Comparing 

PROBLEM-SOLVING  SKILLS: 

Discussion  and  Treatment  of  Group  Data, 
Comparing  Results 

PRACTICAL  APPLICATION: 

Practice  Weighing  Skills 


garbage. 


ERIC 


CTIVITV 


oals  for  the  Student: 

Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Obiect  ves  for  the  Student; 

Perceive  that  garbage  (solid  waste) 
presents  a  difficult  man-made  problem. 

•     Recognize  the  composition  of  daily 
garbage. 

\L  THEME: 

Nature  of  Processes 
.ng 

SKILLS: 

5ion  and  Treatment  of  Group  Data, 
,ng  Results 

>?  Lie  AT  I  ON: 

;e  Weighing  Skills 


UNIT  IV.  TRANSFER  AND  CYCLING 

OF  MATERIALS  IN 
My  ENVIRONMENT 

CORE  C.  GARBAGE  AND 

MY  ENVIRONMENT 

ACTIVITY  4-21.     CLASSROOM  TRASH 


Spring  balance 
* String 

*Plastic  bags,  garbage  can  liners 
*Masking  tape 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  4^21 .    Classroom  Trash 

I'Jan  is  a  garbage  maker.    The  quantity  and  variety  of 
naterial  thrown  aDay  each  day  by  the  average  person  is 
rather  impressive.    This  activity  will  give  the  student 
the  opportunity  to  exojnine  both  the  contents  and  volid/ne 
of  the  garbage  that  accumulates  as  a  result  of  everyday 
activities.    From  this  background  some  of  the  impact  that 
garbage  has  on  man  can  be  understood  and  appreciated. 

Teacher  Preparation: 

At  least  five  days  prior  to  the  beginning  of  this 
activity,  begin  collecting  at  the  end  of  each  day  the 
trash  that  accumulates  in  the  classroom  was tebasket (s ) . 
If  possible,  solicit  student  help  in  the  collecting.  As 
trash  is  placed  in  plastic  bags,  have  students  notice 
what  kinds  of  things  were  thrown  away.     Empty  the 
wastebasket (s)   into  a  plastic  garbage  bag,  tie  the  bag 
with  string,  or  a  twister,  and  attach  a  masking  tape 
label  on  which  is  written  the  date  and  day  of  the  week. 
Set  the  bag  aside  with  a  note  to  the  custodian  that  the 
bag  is  not  to  be  disposed  of  •     Students  will  undoubtedly 
question  the  reason  for  doing  this.    Maintain  their 
interest  by  simply  telling  them  the  bags  will  be  used  in 
an  activity  the  following  week. 

Contact  the  custodian  and  make  arrangements  to  have 
students  visit  the  school's  trash  disposal  facilities 
later  in  this  activity.     Indicate  to  the  custodian  that 
you  .would  like  him  to  explain  to  your  class  the  pro- 
cedures followed  in  disposing  of  school  trash  and  garbage 
and  answer  questions  that  students  may  have. 

Begin  the  activity  by  directing  the  students"  attention 
to  the  five  bags  of  wastepaper  collected  during  the 
previous  week. 


WHAT  IS  IN  THESE  BAGS? 


TEACHING  STRATEGIES 


i 

"21,    Classroom  Trash 

arbagt:  maker.    The  quco^titu  and  Var-ieiy  of 
hi*oUfi  lTWcij  euLf?.  'la J  hj  the  average  ret^unt  ^? 
ipessive.    THLd  aativitij  will  give  the  student 
unity  to  exeo'.lyie  both  the  aontents  and  volurie 
bage  that  a^eumiilutej  ac  a  result  of  everyday 

From  this  haakjrouyid  sone  of  the  impact  that 
B  on  rna)i  car.  be  iMiderstood  and  appreciated, 

Bparation; 

Lve  days  prior  to  the  beginning  of  this 
Degin  collecting  at  the  end  of  each  day  the 

accumulates  in  the  classroom  was tebasket (s)  . 

solicit  student  help  in  the  collecting.  As 
Laced  in  plastic  bags,  have  students  notice 

of  things  were  thrown  away.     Empty  the 
t(s)  into  a  plastic  garbage  bag,  tie  the  bag 
J,  or  a  twister,  and  attach  a  masking  tape 
lich  is  written  the  date  and  day  of  the  week. 
J  aside  with  a  note  to  the  custodian  that  the 

to  be  disposed  of.     Students  will  undoubtedly 
le  reason  for  doing  this.     Maintain  their 
f  simply  telling  them  the  bags  will  be  used  in 
f  the  following  week. 

5  custodian  and  make  arrangements  to  have 
.sit  the  school's  trash  disposal  facilities 
lis  activity-     Indicate  to  the  custodian  that 
Like  him  to  explain  to  your  class  the  pro- 
.lowed  in  disposing  of  school  trash  and  garbage 
questions  that  students  may  have. 

ictivity  by  directing  the  students'  attention 
t  bags  of  wastepaper  collected  during  the 
lek^ 


S  IN  THESE  BAGS? 


ANTICIPATED  STUDENT  BEHAVIORS 


Pianng  this  activity^  each  student  should: 

— assist  in  the  collection  of  classroom  trash 

duping  a  period  of  one  week 
— help  to  weigh  the  colleated  trash 
— relate  the  class  's  aoomulation  of  trash  to  the 

total  daily  mount  produced  by  the  schoolm 


students  should: 


— respond,  "Our  waste  paper,"  "The  stuff  we  throw 
away ^ "  "Trash." 


MATERIALS 


TEACHING  STRATEGIES 


DO  YOU  THINK  THIS   IS  A  LOT  OF  TRASH  FOR 

OUL  Wl-LiK  FROM  JUST  ONE  ROOM  IN  THE  SQiOOL? 

VVHAT  KINDS  OF  TRASH  DO  WE  HAVE  IN  OUR  CLASSROOM? 


miAT  IS  MOST  OF  THE  TRASH  MADE  OF? 

MUCH  DO  YOU  THINK  ALL  THIS  TRASH  WEIGHS? 
Record  the  students"  guesses  on  the  chalkboard. 
Then  ask: 

HOW  COULD  WE  FIND  OUT  FOR  SURE  HOW  MUCH  IT 
WElGliS? 

Hold  up  the  spring  scale  and  say: 

THIS  IS  ONE  KIND  OF  SCALE  USED  TO  WEIGH  THINGS. 
TO  \^IGH  THINGS  ON  THE  SCALE  YOU  HANG  THE  ITEM 
FROM  THE  HOOK  ON  THE  BOTTOM  AND  SEE  HOW  FAR 
THE  NEEDLE  ON  THE  SCALE  GOES  DOWN. 


DEMO 


Demonstrate  the  use  of  the  spring  balance  by  weighing 
one  of  tiie  bags  of  garbage.     Loop  the  string  that  is 
tied  to  the  bag  of  garbage  around  the  hook  on  the 
spring  balance.     Make  certain  that  the  string  is  looped 
several  times  so  that  it  will  not  break  when  the 
garbage  is  suspended.     If  the  quantity  of  garbage  is 
large,   it  would  be  best  to  divide  it  into  two  garbage 
bags. 


ERIC 


TEACHING  STRATEGIES 


THIS   IS  A  LOT  OF  TRASH  FOR 
IM  JUiiT  ONi:   ROOM   IN  THE  SCHOOL? 

>F  TRASH  DO  WE  HAVE  IN  OUR  CLASSROOM? 


OF  THE  TRASH  MADE  OF? 
YOU  THINK  ALL  THIS  Tl'ASH  WEIGHS? 
Its'  guesses  on  tiie  chalkboard. 

FIND  OUT  FOR  SURE  HOW  MUCH  IT 


g  scale  and  say: 

KIND  OF  SCALE  USED  TO  WEIGH  THINGS. 
NGS  ON  THE  SCALE  YOU  HANG  THE  ITEM 
K  ON  THE  BOTTOM  AND  SEE  HOW  FAR 
N  THE  SCALE  GOES  DOWN. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-21 


students  should: 


— express  their  opinions  on  the  amount  of  trash. 

— respond,  "Paper,"  "Pencils,"  "Bags,"  "Lunches," 
and  so  forth. 

— probably  respond,  "Paper." 

— respond  with  a  variety  of  guesses. 


—  respond,  "Weigh  it,"  "Use  a  scale. 


DEMONSTRATE 

in 


e  of  the  spring  balance  by  weighing 
f  garbage.     Loop  tlie  string  that  is 
f  garbage  around  the  hook  on  the 
4ake  certain  that  the  string  is  looped 

hat  it  will  not  break  when  the 
led.     If  the  quantity  of  garbage  is 
5  best  to  divide  it  into  two  garbage 


UERLC 
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TEACHING  STRATEGIES 


Say: 

LET'S  HOOK  THE  GARBAGE  BAGS  ON  THE  SCALE  AND 
WEIGH  THEM. 


Select  two  students  to  weigh  each  bag  -  one  to  hold  the 
scale,  the  other  to  hook  the  bag  to  the  scale.  Have 
each  pair  come  to  the  front  of  the  room,  weigh,  and 
record  the  weight  on  the  chalkboard. 

When  all  the  bags  have  been  weighed  and  recorded,  asks 

HOW  CAN  WE  FIND  OUT  HOW  MUCH  ALL  THE  BAGS 
WEIGH  TOGETHER? 


WHO  CAN  ADD  THESE  NUMBERS  TO  GIVE  US  A  TOTAL 
WEIGHT? 

Select  a  volunteer  to  go  to  the  chalkboard  and  do  the 
arithmetic.    Encourage  other  students  to  check  his 
work.    Compare  the  total  weight  to  the  list  of  guesses 
and  praise  the  student  with  the  closest  guess. 

Think  of  a  teacher  next  door  or  across  the  hall  that 
the  students  know  and  ask: 

DO  YOU  SUPPOSE   (teacher's  name)  'S  WASTEBASKET 
IS  AS  FULL  AS  OURS  AT  THE  END  OF  THE  DAY? 

Continue  by  asking  similar  questions  about  other  rooms  in 
the  school,  such  as  the  home  economics  room,  shop,  typing 
room,  and  so  forth.     Help  students  to  realize  that  trash 


TEACHING  STRATEGIES 


HOOK  THE  GARBAGE  BAGS  ON  THE  SCALl-  AND 
THEM. 


students  to  weigh  each  bag  -  one  to  hold  the 
other  to  hook  the  bag  to  the  scale.  Have 
come  to  the  front  of  the  room,  weigh,  and 
weight  on  the  chalkboard. 

tie  bags  have  been  weighed  and  recorded,  ask: 

AN  WE  FIND  OUT  HOW  MUCH  ALL  THE  BAGS 
TOGETHER? 


^^  ADD  THESE  NUMBERS  TO  GIVE  US  A  TOTAL 

r? 

Dlunteer  to  go  to  the  chalkboard  and  do  the 
•     Encourage  other  students  to  check  his 
pare  the  total  weight  to  the  list  of  guesses 
the  student  with  the  closest  guess. 

teacher  next  door  or  across  the  hall  that 
:s  know  and  ask: 

J  SUPPOSE   (teacher's  name)  'S  WAHTEBASKET 
FULL  AS  OURS  AT  THE  END  OF  THE  DAY? 

f  asking  similar  questions  about  other  rooms  in 
,  such  as  the  home  economics  room,  shop,  typing 
so  forth.     Help  students  to  realize  that  trash 

-ERiC  


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


AS  NECESSARY 


— respond,  "Add  up  the  different  bags,"  "Add 
the  weights, " 

-"■raise  hands. 


—suggest  the  amount  of  trash  is  about  the  same. 


TEACHING  STRATEGIES 


accumulates  to  some  degree  in  all  rooms  of  the  school  as 
a  result  of  normal  daily  activities.  Be  sure  to  include 
the  lunch  room  in  your  questioning • 

Ask  : 

IS  THERE  A  LOT  OF  TRASH  IN  THE  LUNCH  ROOM  AFTER 
LUNCH  PERIOD? 

UOVl  OFTEN  ARE  THE  TRASH  BARRELS  EMPTIED? 


mo  EMPTIES  THEM? 


mo  EMPTIES  THE  WASTEBASKET  IN  OUR  ROOM? 
Then  ask: 

DO  YOU  SUPPOSE,  THROUGHOUT  THE  WHOLE  SCHOOL, 
THERE  IS  A  LOT  OF  WASTE  PAPER  AND  TRASH 
COLLECTED  AT  THE  END  OF  EACH  DAY? 

HOW  MUCH? 

Don't  solicit  exact  figures  or  become  involved  in 
determining  exact  amounts.     The  important  thing  is 
for  the  students  to  realize  that  a  substantial  volume 
of  trash  is  produced  as  a  result  of  the  activities  during 
a  normal  school  day. 

Continue  by  asking: 

WHAT  HAPPENS  TO  ALL  THE  TRASH  AFTER  IT  IS 
COLLECTED  BY  THE  CUSTODIAN  (S)  ?     WHERE  DOES. 
IT  GO? 


TEACHING  STRATEGIES 


me  degree  in  all  rooms  of  the  school  as 
1  daily  activities.  Be  sure  to  ii^jlude 
i  your  questioning. 


OT  OF  TRASii  IN  THE  LUNCH  ROOM  AFTER 
7 

E  THE  TRASH  BARRELS  EMPTIED? 


THEM? 


THE  WASTEBASKET  IN   OUR  ROOM? 


SE,  THROUGHOUT  THE  WHOLE  SCHOOL, 
DT  OF  WASTE  PAPER  AND  TRASH 
THE  END  OF  EACH  DAY? 


ct  figures  or  become  involved  in 

amounts.     The  important  thing  is 
to  realize  that  a  substantial  volum  ^ 
::ed  as  a  result  of  the  activities  during 
ay. 

TO  ALL  THE  TRASH  AFTER  IT  IS 
THE  CUSTODIA:^I  (S)  ?     WliERE  DOES 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-21 


S tudents  shou Id : 


—respond,  "Yes,"  "Yeah,  lots." 

— infer  that  the  trash  is  emptied  daily,  or 
following  each  lunch  period. 

—  identify  the  custodian  or  helper  responsible 
for  emptying  the  barrels. 

— again  identify  the  person(s)  responsible. 


— respond,  "Yes." 

— infer  that  there  would  be  a  considerable  amount. 


-relate  or  speculate  about  the  fate  of  the  trash 
and  respond,  "A  truck  collects  it/'  "I  don't 
know. " 
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TEACHING  STRATEGIES 


WHO  COULD  TELL  US  WHAT  HAPPENS  TO  IT? 

If  the  students  are  not  acquainted  with 
the  custodian,  say; 

LET'S  FIND  OUT  FROM  (custodian's  name), 
THE  SCHOOL  CUSTODIAN. 

Escort  the  students  to  the  place  in  your  school  where 
the  trash  is  disposed  of.     Invite  the  custodian  into  yonr 
classroom.     Have  the  custodian  explain  the  procedures  he 
follows  in  getting  rid  of  the  trash  and  how  much  trash 
accumulates  at  the  end  of  a  day,  after  special  activities 
such  as  ball  games,  after  lockers  are  cleaned,  and  so 
forth. 

Encourage  the  students  to  ask  questions.    Conclude  the 
activity  by  asking: 

WHAT  HAPPENS  TO  THE  TRASH  AFTER  IT  LEAVES  THE 
SCHOOL? 


See  Change  of  Pacers  23,  24,  25,  and  26. 


V 

CHAI 


TEACHING  STRATEGIES 


DULD  TELL  US  WHAT  ilAPPi::2^S  TO  IT? 

f  the  students  are  not  acquainted  v^itli 
the  custodian,  say: 

LET'S  FIND  OUT  FROM  (custodian's  name)  , 
THE  SCHOOL  CUSTODIAN. 

Students  to  tlie  place  in  your  school  v/here 
is  disposed  of.     Invite  the  custodian  into  your 
Have  the  custodian  explain  the  procedures  he 
getting  rid  of  the  trash  and  how  much  trash 

at  tlie  end  of  a  day,  after  special  activities 
11  games,  after  lockers  are  cleaned,  and  so 


the  students  to  ask  questions.  Conclude  the 
f  asking: 

lAPPENS  TO  THE  TRASH  AFTER  IT  LEAVES  THE 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 

— name  or  identify  the  school  custodian. 


— speculate  about  the  next  step  in  trash  disposal 
procedures  and  respond,  "It  gets  burned,"  "It 
goes  to  the  dump,"  "They  bury  it." 

Upon  completion  of  this  activity ^  each  student 
should y  as  a  minimum: 

— have  helped  aolleot  and  weigh  the  class  trash 
— have  observed  and/or  listened  to  an  explanation 
of  what  happens  to  trash  collected  in  the  school. 


V 


CHANGE  6f  pic£R 


of  Pacers  23,  24,  25,  and  26. 


Activity  name  suggested  by  class: 


Teacher 


1, 

3, 
4. 


BSCS  USE;    Post  Tally  Rev 


Date  taught  (month 
and  date^  e,g.  11/2) 


Day  1 


Day  2       Day  3        Day  4       Day  5 


Day  6 


Minutes  of  class  time 
on  science  each  day 


Minutes  preparing  for 
each  day's  science  class 


Students  absent  on  each 
date   (Use  ID  Number) 


Student  interest; 


MODERATE  INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO;       1/4       1/2  3/4 

HIGH  INTEREST 


ALL 


Equipment  problems?  In  kit?  □  No  □  Yes  Obtained  by  you?  □  No  DYes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


Did  students  have  difficulty  understanding  any  concepts  or  vocai^ulary? 
□  No        □  Yes    —  Pages  and  Problem: 


a.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 

9,      Were  teacher  instructions  clear  enough  to  follow?     □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.    Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)   Comment: 


Specific  Questions: 

12.     ilow  did  the  students  react  to  the  volume  of  trash  they  dctcrminod  was  created 
in  a  school? 


ERIC 


Did  the  bags  of  trash  create  interest  in  the  activity? 
Discuss : 


□  Yes 


□  No 


09 
CO 


c 
pi 


o 

9 


8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9,      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  ~  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  re/ision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)   Comment: 

Specific  Questions: 

12,  ilow  did  the  students  react  to  the  volume  of  trash  they  determined  was  created  O 
in  a  school?  w 

Of 


13.     Did  the  bags  of  trash  create  interest  in  the  activity?       GVes      □  No  § 
Discuss : 


US 


01 

3 


Teacher   

In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  forir. 


B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 
^^^:oncern  (or  questions)  about  content: 


CO 

B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  ^ 

H 
P 
P* 

rf 

H- 

C.  Concern  (or  questions)  about  content:  § 


^*    ;4essaqes  for  staff  (we  will  read  and  respond  immediately)  :  Jgi 

s 

o 

Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student  § 
Q     work,  tallysheets,  etc?  h 

ERIC 


* ^  Me  and  my 
\\   ^  Environment 
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FOCUS  FOR  THIS  ACTIVITY 
CONTENT: 

Unit  Goals  for  the  Student: 

2.    Develop  an  understanding  of  cycling 

and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

5.    Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Core  C  Objectives  for  the  Student: 

1.  Perceive  that  garbage   (solid  waste) 
presents  a  difficult  man-made  problem. 

2.  Recognize  the  composition  of  daily 
garbage . 

ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components, 
Cyclic  Nature  of  Processes 

INQUIRY  SKILLS: 

Associating   (seeing  relationships) 

PROBLEM-SOLVING  SKILLS: 
Organizing  Data 

PRACTICAL  APPLICATION: 

Communication  Skills 


?IV1TV 

lis  for  die  student: 

Develop;  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

tojectives  for  the  Student: 
Perceive  that  garbage    (solid  waste) 
presents  a  difficult  man-made  problem. 

Recognize  the  composition  of  daily 
garbage. 

.  THEME: 

ationships  of  Environmental  Components, 
ature  of  Processes 

iS: 

;ing  (seeing  relationships) 

NG  SKILLS: 
ng  Data 

LIGATION: 
ation  Skills 


UNIT  IV.  TRANSFER  AND  CYCLING 

OF  MATERIALS  IN  RQPQ 
MY  ENVIRONMENT  IJOL/O 

CORE  C.  GARBAGE  AND 

MY  ENVIRONMENT 


ACTIVITY  4-22.     GARBAGE  PROBE 


ACTIVITY 
4-22 


MATERIALS 


Slides  4-32   through  4-34 
■*35  nin  Slide  t^rojector 
*Screen 


ERIC 


TEACHING  STRATEGIES 


Activity  4"22,    Garbaqe  Probe 

In  the  last  activity  the  contents  and  quantity  of  school 
ii*at3fi  Dere  exmined.     This  activity  extends  that 
exaviuiation  to  solid  wastes  in  the  home,  distinguishing 
between  biodegradable  a}id  nonbiodegradable  materials. 
From  this  background  some  of  the  impact  that  garbage  has 
on  rnan  can  be  understood* 


Begin  the  activity  by  saying: 

YESTERDAY  WE  TALKED  ABOUT  THE  TRASH  THAT  IS 
THROWN  AWAY   IN  OUR  ROOM  AND  OTHER  ROOMS  IN 
THE  SCHOOL,     WHAT  KINDS  OF  THINGS  ARE  IN 
OUR  TRASH? 


WHAT  KIND  OF  MATERIAL  IS  SCHOOL  TRASH  MOSTLY 
MADE  OF? 


HOW  DOES  THE  SCHOOL  GET  RID  OF  THIS  TRASH? 


HOW  DOES  YOUR  GARBAGE  OR  TRASH  AT  HOME  DIFFER 
FROM  THE  STUFF  THROWN  AWAY  HERE  AT  SCHOOL? 


Now  ask : 


HOW  DOES  YOUR  FAMILY  GET  RID  OF  GARBAGE  AT 
HOME? 


TEACHING  STRATEGIES 


2.     Garbage  Probe 

activity  the  contents  and  qucrntity  of  school 
xaniiriecL     This  aotivity  extends  that 
to  solid  wastes  in  the  home^  distinguishing 
agvadable  a:nd  yionbiodegvadable  materials. 

kgvoiozd  some  of  the  impact  that  garbage  has 
e  understood. 


tivity  by  saying: 

AY  WE  TALKED  ABOUT  THE  TRASH  THAT  IS 
AWAY  IN  OUR  ROOM  AND  OTHER  ROOMS  IN 
OOL,     WHAT  KINDS  OF  THINGS  ARE  IN 
SH? 


ND  OF  MATERIAL  IS  SCHOOL  TRASH  MOSTLY 


S  THE  SCHOOL  GET  RID  OF  THIS  TRASH? 


S  YOUR  GARBAGE  OR  TRASH  AT  HOME  DIFFER 
STUFF  THROWN  AWAY  HERE  AT  SCHOOL? 


YOUR  FAMILY  GET  RID  OF  GARBAGE  AT 


ANTICIPATED  STUDENT  BEHAVIORS 


During  this  activity^  each  student  should: 

— view  Slides  4-32  through  4-34 
— suggest  categories  that  garbage  could  be 

sorted  into 
— help  group  a  garbage  sample  into  various 

categories 

— trace  the  source  of  all  the  categories  listed 
— recognize  that  some  garbage  materials  break 

down  and  some  do  not 
— suggest  materials  in  the  garbage  that  could  be 

reused* 

Students  should: 


— name  such  items  as,  "Paper,"  "Broken  pencils," 
"Wood  scraps,"  "Old  notebooks,"  "Food,"  "Candy 
wrappers,"  "Sunflower  seeds." 


— identify  paper  and  paper  products  as  the  most 
common  ingredient,  although  other  materials  may 
be  mentioned. 

— recall  what  was  observed  and  said  when  talking 
with  the  school  custodian. 


— describe  items  more  commonly  found  at  home  such 
as  bottles ,  cans ,  newspapers ,  magazines , 
broken  toys,  leftover  food,  clothing,  and  so 
forth. 


— respond,   "Throw'  it  in  the  garbage  can,"  "Run 
it  down  the  sink,"  "Burn  it." 


TEACHING  STRATEGIES 


In  order  to  begin  making  distinctions  between  the  many 
components  of  home  garbage  ask: 

HOW  DOES  YOUR  FAMILY  GET  RID  OF  OLD  PAPER? 


WHAT  DO  YOU  DO  WITH  CANS  AND  BOTTLES? 


WHAT  HAPPENS  TO  FOOD  THAT  IS  LEFT  OVER? 


Then  say: 

WE'VE  BEEN  TALKING  ABOUT  THE  KINDS  OF  THINGS 
FOUND  IN  OUR  GARBAGE  AND  WHAT  HAPPENS  TO  THEM. 
LET'S  LIST  THE  KINDS  OF  THINGS  WE  MIGHT  FIND 
IN  OUR  GARBAGE, 

Allow  students  to  create  their  own  categories  for 
separating  the  garbage.    List  the  categories  on  the 
chalkboard.    The  following  categories  will  probably 
be  suggested: 

Plastic  and  rubber 
Metal 

Paper/  wood,  and  cloth 
Glass 

Food  (in  plastic  bags) 

Other  (questionable  and  rare  products) 


iJes^i 


GIVE  SEVEf 
STUDENTS  A 
TO  RESPOl 


Project  Slide  4-32  and  say: 


TEACHING  STRATEGIES 


in  making  distinctions  between  the  many 
ome  garbage  ask: 

OUR  FAMILY  GET  RID  OF  OLD  PAPER? 


U  DO  WITH  CANS  AND  BOTTLES? 


NS  TO  FOOD  THAT  IS  LEFT  OVER? 


TALKING  ABOUT  THE  KINDS  OF  THINGS 
]R  GARBAGE  AND  WHAT  HAPPENS  TO  THEM. 

THE  KINDS  OF  THINGS  IVE  MIGHT  FIND 
3AGE 

;o  create  their  own  categories  for 
farbage.-   List  the  categories  on  the 
following  categories  will  probably 

riibber 
,  and  cloth 
astic  bags) 

tionable  and  rare  products) 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-22 


students  should: 


— respond,  "Throw  it  away,"  "Put  it  in  the  trash," 
"Save  it  for  a  paper  drive." 

— respond,  "Throw  them  away,"  "Throw  them  in  the 
garbage,"  "Take  bottles  back  to  the  store." 

— respond,  "Throw  it  away,"  "Put  it  in  the  disposal," 
"Feed  it  to  our  dog." 


GIVE  SEVERAL 
STUDENTS  A  CHANCE 


TORES 


32  and  say: 

ERLC  


OND 
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Slide  4-34 


TEACHING  STRATEGIES 


HEBE  IS  A  TRASH  CAN  WITH  GARBAGE  THAT  ONE. 
FAMILY  THREW  AWAY  IN  ONE  DAY, 

WHAT  IS  IN  THE  GARBAGE?- 


Project  Slide  4-33  and  say: 

HERE  IS  A  CLOSER  LOOK  AT  WHAT  IS  IN  THE  TRASH 
CAN, 

LET'S  TRY  TO  SEPARATE  THIS  GARBAGE  INTO 
GROUPS  SIMILAR  TO  THE  WAY  WE'VE  LISTED 
THEM "ON  THE  CHALKBOARD • 

On  the  chalkboard,  make  headings  of  "PAPER,"  "GLASS," 
"FOOD/'  "METAL,"  and  any  other  groupings  the  class 
suggested •    Have  the  students  look  at  the  slide  picturing 
the  garbage  and  list  each  item  in  the  garbage  pile  under 
the  proper  heading. 

When  students  have  finished,  project  Slide  4-34,  which 
pictures  the  garbage  sorted  into  piles  of  paper,  metal, 
glass,  rubber  and  plastic,  food, .and  other.     Compare  the 
way  the  class  grouped  the  items  in  Slide  4-33  to  the 
grouping  on  Slide  4-34,    Discuss  why  each  item  was' 
placed  under  the  headings. 

When  the  discussion  of  the  grouping  is  complete,  ask:  . 

WHAT  MATERIALS  DO  WE  HAVE  THE  MOST  OF  IN  OUR 
GARBAGE?  . 

WHERE  DO  WE  GET  THIS  MATERIAL  FROM? 


TEACHING  STRATEGIES 


S  A  TRASH  CAM  V>/ITH  GARBAGE  THAT  ONE 
THREW  AWAY  IN  ONE  DAY. 

S  IN  THE  GARBAGE? 


de  4-33  and  say: 

5  A  CLOSER  LOOK  AT  WHAT  IS   IN  THE  TRASH 


TRY  TO  SEPARATE  THIS  GARBAGE  INTO 
SIMILAR  TO  THE  WAY  WE'VE  LISTED 
THE  CHALKBOARD. 

cboard,  make  headings  of  ^'PAPER,"  "GLASS/' 
CAL,"  and  any  other  groupings  the  class 
Have  the  students  look  at  the  slide  picturing 
and  list  each  item  in  the  garbage  pile  under 
leading. 

:s  have  finished,  project  Slide  4-34,  which 
i  garbage  sorted  into  piles  of  paper,  metal, 
ir  and  plastic,  food,  and  other.     Compare  the 
is  grouped  the  items  in  Slide  4-33  to  the 
Slide  4-34.     Discuss  why  each  item  was  . 
:  the  headings . 

>cussion  of  the  grouping  is  complete,  ask: 
^TERIALS   DO  WE  HAVE  THE  MOST  OF  IN  OUR 

•9 


X)  WE  GET  THIS  MATERIAL  FROM? 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


•Students  should: 


— describe  the  contents  of  the  trash  can 
mentioning  such  things  as  bottles ,  cans , 
paper,  and  so  forth. 


— examine  the  piles  in  the  slide  and  identify  the 
most  common  material  in  their  garbage. 


■ — trace  source  of  the  most  common  category. 


TEACHING  STRATEGIES 


As  with  the  achool  trash,  the  most  common  category  will 
probably  be  paper.    The  categories  students  are  most 
likely  not  to  know  will  be  plastics   (petroleum  products) 
and  glass    (sand) ,    Trace  with  your  students  the  source 
of  all  the  categories. 

Examples : 


Paper 


Milk  carton 
Newspaper 
Tissue 


Letters 

Cardboard  boxes 


Wood 


Glass 


Sand 


Plastic 


Petroleum 
Products 


EACHING  STRATEGIES 


\ 


trash,  the  most  common  category  will 

The  categories  students  are  most 
will  be  plastics   (petroleum  products) 
Trace  with  your  students  the  source 
ies. 


Milk  carton 
-  Newspaper 
■  Tissue  - 
•Letters 
Cardboard  boxes 

, Bottles 


Rain  coat 


Pens 


Wood 


Sand 


Petroleum 
Products 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-22 


ACTIVITY 
4-22 


TERIALS 


TEACHING  STRATEGIES 


Then  say: 

IF  ALL  PEOPLE  IN  THE  UNITED  STATES  USE  THIS 
MUCH   (most  common  category  -  paper)   IN  A  DAY , 
WHAT  WILL  HAPPEN  EVENTUALLY? 

IF  WE  KEEP  USING  THIS  ilUCH  (paper)  EVERY  DAY, 
WHAT  WILL  ElAPPEN  TO  OUR  (paper)  SUPPLY? 

WHAT  CAN  WE  DO  SO  THIS  WILL  NOT  HAPPEN? 

CAN  ANY  OF  THESE  "ICINGS  (point  to  the  list  of 
categories)  BE  USED  AGAIN? 

W^[ICH  ONES  WOULD  BE  THE  EASIEST  TO  USE  AGAIN? 


IF  WE  THROW  OUR  GARBAGE  OUT,  WHERE  DOES  IT  GO? 

Point  to  the  list  on  the  chalkboard. 

WHAT  WILL  HAPPEN  TO  THESE  MATERIALS  IN  THE 
DUMP? 

IVHAT  THINGS  DID  NOT  CHANGE  VERY  MUCH  AT  ALL 
IN  OUR  COMPOST  PILE? 


Point  to  the  list  on  the  chalkboard. 

HOW  ARE  THESE  MATERIALS  LIKE  THE  ONES  WE 
BURIED  IN  OUR  COMPOST? 

EVENTUALLY,  WHAT  WILL  HAPPEN  TO  SOME  OF  THE 
MATERIALS  IN  THE  DUMP?  " 


TEACHING  .STRATEGIES 


LL  PEOPLE  IN  THE  UNITED  STATES  USE  THIS 
(most,  common  category  -  paper)   IN  A  DlH , 
WILL  HAPPEN  EVENTUALLY? 

E  KEEP  USING  THIS  MUCH    (paper)    EVERY  DAY, 
WILL  HAPPEN  TO  OUR  (paper)  SUPPLY? 

cm  WE  DO  so  THIS  WILL  NOT  HAPPEN? 

mY  OF  THIlSE  THINGS    (point  to  the  list  of 

I cries)   BE  USED  AGAIN? 
ONES  WOULD  BE  THE  EASIEST  TO  USE  AGAIN? 
THROW  OUR  GARBAGE  OUT,  WHERE  DOES   IT  GO? 
:he  list  on  the  chalkboard. 
WILL  HAPPEN  TO  THESE  MATERIALS  IN  THE 

THINGS  DID  NOT  CHANGE  VERY  MUCH  AT  ALL  . 
IR  COMPOST  PILE? 

he  list  on  the  chalkboard. 

RE  THESE  MATERIALS  LIKE  THE  ONES  WE 
D'  IN  .OUR  COMPOST? 

UALLY,   WHAT  WILL  HAPPEN  TO  SOME  OF  THE 
LEALS   IN  THE  DUMP? 


er|c 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


-respond,   "Garbage  will  build  up.'^ 

-infer  that  we  will  run.  out  of  that  material, 
-respond,   "Use  less/'  "Use  it  over  again," 

/ 

-respond,  "Yes." 

-identify  things  such  as  bottles,  bags,  and  cans 
that  can  be  used  again. 

-respond,  ^'To  the  dump,"  "Garbage  truck." 


-predict  the  fate  of  each  material. 


-probably  state  that  the  piece  of  glass, 
metal  bottle  cap,  and  piece  of  plastic 
remained  unchanged  when  compared  with  the 
rest  of  the  materials. 


■identify  similar  materials.. 


-on  the  basis  of  their  experience,  with  the 
compost,  predict  that  some  will  decompose  and 
others  will  not. 


MATERIALS 


TEACHING  STRATEGIES 


STUDENTS  A  CI 
TO  RESPO^ 

t\HAT   CAUSED   SOJyLE    OF   OUR  COMPOST   MATERJALS  TO 

BREAK    DOWN?  «! 


Then  say: 

CAN  ANYONE  REMEMBER  WHAT  WE  CALL  THINGS  THAT 
APE   BROKEN    DOWN    BY  DECOMPOSERS? 

Write   "L>iodegradat>le"   on  the  chalkboard. 

LET'S  LIST  SOME  OTHER  THINGS  THAT  ARE  BROKEN 
DOWN    BY  DECOMPOSERS. 


Write  the  term  "nonbiodegradahle"  on  the  chalkboard - 
Ask  : 

IF    BIODEGRADABLE    MEANS    THINGS    BROKEN   DOWN  BY 
DECOMPOSERS^    WHAT   DOES    NONBIODEGRADABLE  MEAN? 


XVHAT  ARE  SOME  OTHER  THINGS  THAT  ARE  NOT 
■  BROKEN    DOWN   BY  DECOMPOSERS? 


SINCE    SOME   THINGS    IN    GARBAGE   DO'  NOT  DECOMPOSE 
VERY   FAST,    WHAT    COULD   BE    DONE   TO   KEEP  THEM 
OUT   OF   THE  GARBAGE? 


i 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-22 


students  should: 


GIVE  SEVERAL 
STUDENTS  A  CHANCE 
TO  RESPOND 


SOME  OF  OUR  COMPOST  MATERIALS  TO 


REMEMBER  WHAT  WE  CALL  THINGS  THAT 
DOWN  BY  DECOMPOSERS? 

able"  on  the  chalkboard. 

SOME  OTHER  THINGS  THAT  ARE  BROKEN 
OMPOSERS. 


nonbiodegradable"  on  the  chalkboard- 


DABLE  MEANS  THINGS  BROKEN  DOWN"  BY 
,WHAT  DOES  NONBIODEGRADABLE  MEAN? 


E  OTHER.  THINGS  THAT  ARE  I_OT 
BY  DECOMPOSERS? 


rniNGS  IN  GARBAGE  DO  NOT  DECOMPOSE 

iAT  COULD  BE  DONE  TO  KEEP  THEM 
jARBAGE?  • 


ERLC 


— recall  that  microbes,  scavengers,  and 
decomposers  break  down  certain  materials. 


—  recall  the  term  biodegradable. 


-suggest  things  such  as  paper,  food  wastes, 
leaves,  grass,  etc. 


-recall  the  meaning  of  nonbiodegradable  as 
things  that' are  not  broken  down  by  decomposers. 


-suggest  such  things  as  glass,  pop  cans, 
rubber  tires,  x^lastic  cups,  and  so  .forth. 


-suggest  using  only  decomposable  things  or  reusing 
things  that  are  nondecomposable . 


281 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


WHAT  >1ATERIALS   IN  OUR  GARBAGE  COULD  BE  REUSED? 


GIV 
STUDEI 
TO 

WiiAT  THINGS  THAT  DO  DECOMPOSE  COULD  BE  USED 
IN  PLACE  OF  THINGS  THAT  ARE  THROWN  AWAY  AND 
DO  NOT  DECOMPOSE? 


The  questions  at  the  end  of  this  activity  are  by  no 
means  exhaustive  or  complete.     They  are  merely  intro- 
ductory to  Activity  4-2  3,  which  will  shed  more  light 
on  the  garbage  problem. 

TOMORROW  WE  WILL  GO  TO  THE  DUMP  AND  SEE  IF  WE 
MIGHT  FIND  ANSWERS  TO  SOME  OF  OUR  QUESTIONS 
ABOUT  GARBAGE. 


CHAN( 


See  Change  of  Pacer  27. 


TEACHING  STRATEGIES 


MATERIALS   IN  OUR  GARBAGE  COULD  BE  REUSED? 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 

— identify  such  things  as  plastic  bags,  bottles, 
etc  • 


giJe  seIeraI 
students  a  chance 
to  respond 


THINGS  THAT  DO  DECOMPOSE  COULD  BE  USED 
ACE  OF  THINGS  THAT  ARE  THROWN  AWAY  AND 
IT  DECOm^OSE.-^ 


ons  at  the  end  of  this  activity  are  by  no 
lustive  or  complete.    They  are  merely  intro- 
Activity  4-2  3,  which  will  shed  more  light 
bage  problem. 

IROW  WE  WILL  GO  TO  THE  DUMP  AND  SEE  IF  V/E 
FIND  ANSWERS  TO  SOME  OF  OUR  QUESTIONS 
GARBAGE . 


— suggest  the  use  of  paper  instead  of  plastics 
or  glass. 


Upon  completion  of  this  activity ^  each  student 
should^  as  a  minimum: 

— have  participated  in  the  grouping  of  garbage 

into  appropriate  categories 
— be  able  to  describe  some  categories  of  materials 

found  in  garbage. 


V 

CHANGE  brp'AiCER 


of  Pacer  27. 


ERIC 


ACTIVITY  4-22 


Activity  nauae  suggested  by  class:  Teacher 


BSCS  USE:    Post         Tally   Rev 


Day  1       Day  2       Day  3       Day  4       Day  5       Day  6 


Date  taught  (month 
and  date,  e.g.  11/2) 

Minutes  of  class  time 
on  science  each  day 

Minutes  preparing  for 
each  day*s  science  class 

Students  absent  on  each 
date   (Use  ID  Number) 

5.      Student  interest:    Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO:       1/4      1/2       3/4  ALL 
HIGH  INTEREST   I  |  !  !  I 

MODERATE  INTEREST  OR  INDIFFERENCE  \  

RESISTANCE  OR  DISLIKE  ' 


6.      Equipment  problems?     In  kit?       □  No    □  Yes         Obtained  by  you?    □  No  DYes 
If  problems/  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No        □  Yes    —  Pages  and  Problem: 


8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9,      Were  teacher  instructions  clear  enough  to  follow?     □  Yes    □  No  —  Pages  and  Problem: 


10.     Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make        □  Worthless 
— keep  as  is  revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)^   Comment: 

Specific  Questions: 

W 

12.  Could  students  identify  the  source  of  the   items?  O 

cn 

W 
< 

H 
G 

P» 

Y  li/hich  students  do  not  rcmcml^er  the  terms  "biodegradable"  and  "nonbiodegradable"  h- 
fclyC      from  unu  day  Lu  the  next?  § 


8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


9,      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the        □  Worth  salvaging — make       □  Worthless 
—keep  as  is         revision  suggested  major  changes  described        — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)   Comment: 

Specific  Questions: 

txi 

12.  Could  students  identify  the  source  of  the  items?  O 

< 

r 

13.  Which  students  do  not  remember  the  terms  "biodegradable"  and  "nonbiodegradable"  P*. 
from  one  day  to  the  next?  § 


14.     Which  students  can  tell  in  their  own  words  what  "biodegradable"  and 
"nonbiodegradable"  mean? 


0  O 


ERIC 


(D 


I 

O 

3 


Teacher 


A.    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


w 

cn 
o 
tn 

B.    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  ^ 

ft 

^pjY^. Concern   (or  questions)   about  content:  g 

hKjL 


0 

w 

B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 

£• 

rr 

C.  Concern  (or  questions)  about  content:  § 


Messages  for  staff  (we  will  read  and  respond  inunediately)  :  ^ 

(D 
O 

o 

Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student  § 
work,  tallysheets,  etc?  h» 

ERJC.  3 


Me  and  my^ 
Environment 


FOCUS  FOR  THIS 
CONTENT: 
Unit 


ACTIVITY 


Goals  for  the  Student: 


2.  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment,  . 

3.  Recognize  the  role  of  decomposers  in 
the  cycling  process. 

4.  Realize  that  because  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  will 
have  an  impact  on  the  environment. 

5.  Comprehend  the  role  of  man  as  an 
integral  part  ojE  nature,  not  apart 
from  nature. 

Core  C  Objectives  for  the  Student:  ' 

!•     Perceive  that  garbage   (solid  waste) 

presents  a  difficult  man-made  problem. 

2.     Recognize  the  composition  of  daily 
garbage. 

ENVIRONMENTAL  THEl^LE : 

Cyclic  Nature  of  Processes 

INQUIRY  SKILLS: 

Observing,  Identifying,  Inferring 

PROBLEM-SOLVING  SKILLS: 
Asking  Questions 

PRACTICAL  APPLICATION: 

Exposure  to  Vocational  Opportunities  in 
,  the  Area  of  Solid  Waste  Disposal 


VCTIVITV 

joals  for  the  Student: 

2.     Develop  an  understanding  of  cycling 

and  ajjpreciate  the  cycling  relationshi 
of  the  materials  and  organisms  in  the 
environment. 

!•     Recognize  the  role  of  decomposers  in 
the  cycling  process, 

t.     Realize  tnat  because  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  will 
have  an  impact  on  the  environment. 

Compraliend  the  role  of  man  as  an 
integral  part  of  nature,  not  apart 
from  nature. 

Objectives  for  the  Student: 

Perceive  that  garbage  (solid  waste) 
presents  a  difficult  man-made  problem. 

Recognize  the  composition  of  daily 
garbage . 

Pdj  THEME: 
Nature  of  Processes 

LLS: 

ing,  Identifying,  Inferring 

Vine  SKILLS: 
Questions 

PPLICATION  : 

re  to  Vocational  Opportunities  in 
sa  of  Solid  Waste  Disposal 


UNIT  IV.  TRANSFER  AND  CYCLING 

OF  MATERIALS  IN 
MY  ENVIRONMENT 

CORE  C.  GARBAGE  AND 

MY  ENVIRONMENT 

ACTIVITY  4-2  3.     I  i' •  S  A  REAL  DUMP 


FRir 


TEACHING  STRATEGIES 


Activity  4-23«     It's  a  Real  Dump 

rr,  thic  auftivitii  students  will  visit  their*  comnunity  ^ & 
<jai*bLLji-  (Iiuny,  Ltoiti^al  tmsh  collection  site,  i>icinerator, 
OP  i^ahooL  tvash  area.     They  will  gain  knawledjc  of  how 
trash  is  disposed  of  ui  their  irmcdiate  environment.  The 
Value  of  this  experience  is  that  the  students  are  able  to 
sec  the  disposal  of  garbage  firsthand  so  that  they  begin 
to  widerstand  tJie  problems  of  disposing  of  nonbiodegrad- 
able  rriuteriuls* 

Teacher  Preparation; 

Contact  the  manager  of  the  city  dump,  incinerator, 
collection  site,  or  school  trash  area  or  incinerator 
at  least  a  week  before  the  planned  visit.     You  might 
wish  to  have  him  be  present  and  explain  the  city 
operation  of  garbage  disposal  either  in  the  classroom 
before  or  after  the  visit,  or  at  the  dump  the  day  of 
the  visit.     Set  a  mutually  satisfactory  date  and  time 
for  the  visit,  with  an  alternate  date  in  case  of 
inclement  weather.    Call  again  the  day  before  the 
visit  to  confirm  the  arrangement.     If  your  community 
has  a  landfill,  the  city  administration  may  prefer  to 
use  the  words  "sanitary  landfill"  instead  of  "dump" 
to  describe  it. 

While  on  the  visit  students  should  look  for  the  following 
kinds  of  things. 

1.  The  different  kinds  of  garbage  brought  to  the 
dump. 

2.  Is  the  garbage  separated  and  dumped  in  different 
areas  or  not?  Why? 

3.  Is  any  garbage  burned? 

4.  Is  all  the  garbage  burned? 


TEACHING  STRATEGIES 


■23,     It's  a  Real  Dump 

'ivitu  GtuueKtiS  :J7.ll  vL^it  their*  jofmrnoiity  ^ s 

roiih  area.     They  wilt  gain  knauledjc  of  Jiow 
'Sposed  of  in  thcii*  immediate  envirorvmnt.  The 
lis  expei*iey:^e  is  that  the  students  are  able  to 
posal  of  garLije  fii^stha^id  so  that  they  begin 
nd  the  prjblens  of  disposing  of  yionbiodegvad- 
uls. 

paration: 


manager  of  the  city  dump,  incinerator, 
site,  or  school  trash  area  or  incinerator 
week  before  the  planned  visit.     You  might 
e  him  be  present  and  explain  the  city 
f  garbage  disposal  either  in  the  classroom 
f ter  the  visit,  or  at  the  dump  the  day  of 

Set  a  mutually  satisfactory  date  and  time 
it,  with  an  alternate  date  in  case  of 
eather.     Call  again  the  day  before  the 
nfirm  the  arrangement.     If  your  community 
ill,  the  city  administration  may  prefer  to 
ds  "sanitary  landfill"  instead  of  "dump" 

it. 

e  visit  students  should  look  for  the  following 
ings . 

ifferent  kinds  of  garbage  brought  to  the 


B  garbage  separated  and  dumped  in  different 
or  not?  Why? 

{  garbage  burned? 

L  the  garbage  burned? 


ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


Dui'ing  this  activity ^  each  student  should: 

— visit  the  oormunity  garbage  dump 

— participate  in  a  discussion  of  the  expeirienoe 

at  the  dump 

—  infer  the  impact  of  noyibiodegradahle  materials 
on  the  environment. 


MATERIALS 


TEACHING  STRATEGIES 


5,  What  jobs  are  necessary?    What  are  the 
responsibilities  of  each  of  these  jobs? 

6,  Where  is  the  dump  located  in  relationship  to  the 
community?     Is  it  close  to  the  city  or  far  away 
from  it?  Why? 

7,  How  many  trucks  bring  garbage  to  the  dump  each 
day? 

B,    Are  there  any  animals  and  insects  living  at  the 
dump?    What  are  they? 

9.     How  does  the  dump  loo):? 

10.  How  does  the  dump  smell?  Why? 

11.  How  is  our  dump  like  and  unlike  the  one  in  the 
film? 

12.  How  much  land  is  a  part  of  the  dump? 

13.  Bow  much  land  has  already  been  covered  or  filled 
at  the  dump? 

14.  What  land,  if  any,  is  available  for  new  garbage 

dumps? 

15.  What  is  done  with  the  garbage  that  will  rot? 

16.  ;^at  is  done  with  the  garbage  that  will  not  rot? 

17*    What  things  did  you  see  that  could  have  been  used 
again  rather  than  thrown  away? 

18.    Are  any  materials  recycled?  How? 

Have  the  list  of  questions  dittoed  so  that  the  students 
can  refer  to  them  while  on  the  trip.     You  may  wish  to 
have  teams  assigned  to  certain  questions  or  have  a 
contest  to  see  who  can  answer  the  most  questiqns.  A 


TEACHING  STRATEGIES 


ire  necossary?    What  are  the 
.ities  of  each  of  these  jobs? 

\e  dump  located  m  relationship  to  the 

Is  it  close  to  the  city  or  far  away 
jhy? 

rucks  bring  garbage  to  the  dump  each 


my  animals  and  insects  living  at  the 
:  are  they? 

le  dump  look? 

le  dump  smell?  Why? 

dump  like  and  unlike  the  one  in  the 


md  is  a  part  of  the  dump? 

md  has  already  been  covered  or  filled 
>? 

if  any,  is  ava^ --"^-r^le  for  new  garbage 


i'C  with  the  garbage  that  will  rot? 

e  with  the  garbage  that  will  not  rot? 

did  you  see  that  could  have  been  used 
r  than  thrown  away? 

erials  recycled?  How? 

questions  dittoed  so  that  the  students 
I  while  on  the  trip.    You  may  wish  to 
ied  to  certain  questions  or  have  a 
,o  ca^  answer  the  most  questions.  A 

_ERiC  


ANTICIPATED  STUDENT  BEHAVIORS  X  ACTIVITY 
 \  4-23 


ACTIVITY 
4-23 


MATERIALS 


TEACHING  STRATEGIES 


tape  recorder,  taken  on   the  trip  might  be. used  to  tape 
talks   and   the   answers    to  questions. 

The  day   after    the   students  have  been   to   the  dump  go  over 
the   list  on   the  chalkboard,    i.e.,    garbage  .  jobs ,  etc., 
and  discuss.      Also  discuss   rheir  experiences,  bringing 
out  the   preceding   suggested   items,    stressing   that  many 
items  that  are   disposed  of  do  not  decompose. 


See  Change  of   Pacers   28   and  29. 


TEACHING  STRATEGIES 


der  tciken  on  the  trip  might  be  used  to  tape 
thie .  answers  to  questions, 

ter  the  students  have  been  to  the  dump  go  oyer 
n  the  chalkboard,   i.e.,  garbage  jobs,  etc., 
s.     Also  discuss  their  experiences,  bringing 
eceding  suggested  items,   stressing  that  many 
are  disposed  of  do  not  decompose.  . 


ANTICIPATED  STUDENT  BEHAVIORS 


S  tudents  should : . 


— infer  the  impact  of  nonbiodegradable  materials 
on  the  environment. 

Upon  completion  of  this  activity ^  each  student 
should^  as  a  ntinimwrc 

— visit  the  aomrunity  garbage  dump 
— have  participated  in  a  discussion  of  the 
experience  at  the  dwnp. 


CHANGE  OrPWIER 


of  Pacers  28  and  29. 


Activity  nsuTie  suggested  by  class; 


Teacher 


BSCS  USE;     Post  Tally   Rev 

^  Day  1        Day  2        Day  3        Day  4        Day  5        Day  6 

1.  Date  taught   (month  1  I  I  I  T  I  — 
and  datG;  e,g.  11/2) 

2.  Minutes  of  class  time  '  " 
on  science  each  day  

3.  Minutes  preparing  for  " 
each  day's  science  class 

4.  Students  absent  on  each  — 
date  (Use  ID  Number) 


Student  interest;     Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO;       1/4       1/2       3/4  ALL 
HIGH  INTEREST   [  [  III 

MODERATE  INTEREST  OR  INDIFFERENCE   

RESISTANCE  OR  DISLIKE  "  ' 


6,      Equipment  problems?    In  kit?       □  No     □  Yes         Obtained  by  you?    □  No  DYe 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


Did  students  have  difficulty  understanding  any  concepts  or  voca±)ulary? 
□  No        □  Yes    —  Pages  and  Problem; 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes     □  No  —  Pages  and  Problem: 


10.     Did  you  omit  any  part(s)  of  this  activity?     □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY; 


11.     Your  rating  of  this  activity: 

□  Worthwhile  □  Of  value — needs  the        □  Worth  salvaging"-make       □  Worthless 
— keep  as  is  revision  suggested  major  changes  described        — ^^op  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 

unchanged  when  the  curriculum  is  revised?     Page  (s)    Comment : 


Specific  Questions; 

12.     Did  you  have  difficulties  in  arranging  the  visit  to  the  garbage  dump?  ^ 
□  No       l"  Yes     Explain:  tn 

W 

H 
C 

ft 

ERIC--    § 


j^hat  was  the  student  reaction  to  visiting  the  dump? 
Before  they  went? 


8,      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9,      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)   Comment: 

Specific  Questions: 

12.  Did  you  have  difficulties   in  arranging  the  visit  to  the  garbage  duinp? 

Z!  No      lI  Yes  Explain: 


13.     What  was  the  student  reaction  to  visdting  the  dump? 
Before  they  went? 


fii 


ft 
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After  the  trip? 


Teacher 


A.    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  tho  Guide,     Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.     What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  ^ 


Y^jJ^^'  Concern   (or  questions)  about  content:  § 


td 
cn 

B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  5 

n- 

C.  Concern   (or  questions)  about  content:  § 


;4essaqes  for  staff   (we  will  read  and  respond  immediately)  :    .        '  ^ 

o 

Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student  § 
Q     work,  tallysheets,  etc? 
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Me  and  my* 
Environment 


FOCUS  FOR  THIS  ACTIVITY 
CONTENT: 

Unit  Goals  for  the  Student: 

2.     Develop  an  understanding  of  cycling 

and  appreciate  the  cycling  relati.onship 
of  tlie  materials  and  organisms  in  tlie 
env  Ironment. 


4«     Realize  that  because  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  will 
have  an  impact  on  the  enviroimient. 

5.     Comprehend  the  role  of  man  as  an 
integral  part  of_  nature  not  apart 
from  nature. 


Core  C  Objectives  for  the  Student: 

3.     Recognize  the  need  to  recycle 
materials. 


4.     Identify  ways  to  recycle  materials. 

ENVIRONMENTAL  THEJyiE: 

Cyclic  Nature  of  Processes,  Finiteness  of 
Resources 


INQUIRY  SKILLS: 
Applying 


PROBLEM-SOLVING  SKILLS: 

Knowing  Question  and  Task 

PRACTICAL  APPLICATION: 

Develop  Recycling  Habits,  Cleaning  Up  the 
Environment,  Working  in  a  Group 


ERIC 


TIVITY 

als  .^or  the  Student: 

Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationsh 
of  the  materials  and  organisms  in  tlie 
environment • 

Realize  that  because  certain  materia] 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  will 
have  an  impact  on  the  environment. 

Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Objectives  for  the  Student: 
Recognize  the  need  to  recycle 
materials. 

Identify  ways  to  recycle  materials. 
Lj  THEME: 

Mature  of  Processes,  Finiteness  of 

BS 

:.S: 


[NG  SKILLS: 
Question  and  Task 

PLICATION : 

Recycling  Habits,  Cleaning  Up  the 
[lent,  Working  in  a  Group 


UNIT  IV.  TRANSFER  AND  CYCLING 

OF  MATERIALS  IN 
MY  ENVIRONMENT 

CORE  C.  GARBAGE  AND 

MY  ENVIRONMENT 

ACTIVITY  4-24.     EVERY  LITTER 
BIT  HELPS 


MATERIALS 


1 


TEACHING  STRATEGIES 


Activity  4-24>    rJvery  Litter  Bit  Helps 

Aotivibies  in  this  core  stresa  the  problem  of  iiolid  waste 
dii^l  oQaly  and  syeoifically  the  problems  brought  about 
b\j  }io}ibiodegradable  materials    It  is  both  appropnate 
■.:^'iu  desirable  that  the  students  participate  in  a  cleanup 
and/or  collection  project  uliereby  a  selected  category  of 
uaste  material  is  collected  for  possible  reuse*  Hope-- 
fully ^  the  students  will  i'^eceive  a  monetary  reward  for 
mterials  collected  as  an  added  incentive  for  reusing 
waste  materials. 

Teacher  Preparation; 

The  interest  of  your  students  and  your  ability  to  stimu- 
late this  interest  will,  to  a  large  extent,  determine  the 
success  of  whatever  project  is  selected.     In  any  area 
there  should  be  a  number  of  specific  projects  from  which 
to  choose.     Some  of  these,   such  as  collecting  cans  and 
bottles,  can  be  used  as  money-making  projects. 

The  project  you  select  should  be  continued  for  some  time, 
preferably  for  the  remainder  of  the  year.     If  it  is  a 
money-making  project,  students  should  be  allowed  to  decide 
how  the  money  will  be  used.     One  popular  goal  is  a  trip  tc 
a  restaurant. 

In  Activity  4-26  the  students  will  reuse  selected  waste 
materials  in  the  construction  of  something  useful  or  a 
work  of  art.     In  order  to  have  sufficient  materials 
available  to  carry  out  this  activity,  the  collection 
of  these  materials  should  be  begun  at  this  time  also. 
Refer  to  Activity  4-26  for  suggested  projects.  You 
may  wish  to  set  aside  a  box  or  area  in  the  room  where 
the  collected  materials  can  be  stored.    Ask  each  person 
to  brine  at  least  one  object  between  now  and  the 
beginning  of  Activity  4-26.     You  may  find  it  helpful 
to  begin  collecting  appropriate  materials  yourself  so 
there  will  be  a  variety  of  things  available  at  the 
proper  time. 


TEACHING  STRATEGIES 


-24,      Every    Litter  Bit.  Helps 

-in  th'Ls  aoi'*&  stress   the  px^ohtern  of  sol'Ld  waste 
T-y^d  spe  c'Lj'L  a  a.  t  Zy  the  p  rob  t  ems  b  ro  ugh  t  ab  on  t 
igradable  matervats »      It  ^s  both  approprn^ate 
'?Ze  that  the  students  partis ai>p ate  i^n  a  cleanup 
tecti^on  project  whereby  a  selected  category  of 
nal  -is  collected  for  pos s-ible  reuse,  Hope- 
students  wilt  rece'l'oe  a  monetary  reward  for 
"collected  as  a>i  added  i.ncenti>ve  for  reusing 
?z^als, 

spara.txon: 


>t  of   your  students   and  your  ability  to  stimu— 
.nterest  will,    to  a   large   extent,    determine  the 
whatever  project   isi   selected.      In  any  area 
-d  be    a  number  of   specific  projects    from  whi.ch 

Some   of    these,    such   as    collecting   cans  and 
in  be   used  as   money— making  projects. 

:  you  select  "should  be   continued  for  some   time , . 
for    the   remainder  of   the   year.      If   it   is  a 
ig  project,    students    should  be   allowed   to  decide 
ey  will  be   used.      One  popular  goal   is   a  trip  to 
t. 

V— 26   the   students   will   reuse   selected  waste 
n   the   construction  of   something  useful  or  a 

In   order   to  have   sufficient  materials 
,o   carry  out   this   activity,    the  collection 
terials    should  be   begun   at   this   time  also, 
tivity   4—26   for  suggested  projects.  You 

set  aside   a  box  or  area  in   the  room  where 
ed.  materials   can  be   stored.      Ask  each  person 

leas  t   one   object  between  now  and  the 
f   Activity   4-26.      You  may    find  it  helpful 
llecting  appropriate  materials   yourself  so 
□e   a  variety   of   things   available  at  the 


ANTICIPATED  STUDENT  BEHAVIORS 


Dur-ing  this  dct-ivvty ^   each  student  should: 

— part'ici.pate  i^n  a  class  or  %nd'Lv'Ldual  recycZ^ng 
project 

— recogn'ise  the  beytefi.ts   to  the  envirorunent  as  a 
result  of  cleaning  up  and/ or  reusing  waste 
materials* 


TEACHING  STRATEGIES 


Vou  are  the  key  factor  in  generating  and  keeping  interest 
in  the  project,  so  be  enthusiastic! 

Following  are  suggested  projects  for  this  activity.  Feel 
free  to  participate ' in  any  activities  you  may  know  of 
whether  or  not  they  are  listed-     Students  may  .also  have 
suggestions.     You  may  find  it  expeditious  to  work  in 
cooperation  with  any  civic  groups  that  already  have 
initiated  such  projects.     Groups  that  have  been  involved 
in  the  past  are  the  YMCA,  Kiwanis,  Jaycee's,  as  well  as 
local  and  school  environmental  groups.     You  may  wish  to 
contact  one  or  more  of  these  groups  in  advance  for 
information  and  additional  suggestions. 

Suggested  Projects; 

1»  ^Collecting  aluminum  and  steel  cans 

2.  ^Collecting  glass  bottles 

3.  ^Collecting  scrap  metal 

4.  ^Collecting  newspapers 

5.  Cleaning  up  the  school  grounds 

6.  -Cleaning  up  vacant  yards 

7.  Cleaning  public  grounds  and  parks 

8.  Cleaning  water  shorelines 

9.  Keeping  a  stretch  of  roadway  or  hiking  trails 
litter  free  through  a  periodic,  patrol 

*These  items  can  usually  be  returned  for  money. 

Be  creative  and  enthusiastic!' 

Keep  a  record  of  the  amounts  of  things  collected  and 
continue  to  stress  the  benefits  of  such  endeavors, 
especially  since  they  directly  influence  the  students' 
natural  environment. 


[actor  in' generating  and  keeping  interest 
p  be  enthusiastic! 


Igested  projects  for  this  activity,^  Feel 
Ite  in  any  activities  you  may  know  of 
|ey  are  listed.     Students  may  also  have 

may  find  it  expeditious  to  work  in 
jany  civic  groups  that  already  have 
jojects.     Groups  that  have  been  involved 

le  YMCA,  Kiwanis ,  Jaycee's,  as  well  as 
lenviromnental  groups.     You  may  wish  to 
|re  of  these  groups  in  advance  for 
iditional  suggestions. 


aluminum  and  steel  cans 

glass  bottles 

scrap  me  tell 

newspapers 

the  school  grounds 

vacant  yards 
Dlic  grounds  and  parks 
ter  shorelines 

tretch  of  roadway  or  hiking  trails 
through  a  periodic  patrol 

usually  be  returned  for  money, 

:ithusiastic ! 


the  amounts  of  things  collected  and 
3  the  benefits  of  such  endeavors, 
hey  directly  influence  the  students* 


ANTICIPATED  STUDENT  BEHAVIORS  \  ACTIVITY 
 -    '    \  4-24 


Upon  completion  of  this  activity each  student 
should,,  as  a  nrininiurn: 


— be  able  to  state  one  or  more  ways  he  can 
personally  help  to  irnprove  his  enviroivnent ^ 


ACTIVITY  4-24 


Activity  name  suggested  by  class: 


Teacher 


1. 
2, 
3, 
4, 


BSCS  USE:     Post         Tally   Rev 


Date  taught  (month 
and  date,  e.g.  11/2) 


Day  1 


Day  2        Day  3        Day  4        Day  5      '  Day  6 


Minutes  of  class  time 
on  science  each  day 


Minutes  preparing  for 
each  day's,  science  class 


Students  absent  on  each 
date   (Use  ID  Number) 


Student  interest: 


Check  the  portion  of  your  class  in  each  category. 

_NONE         UP  TO:       1/4       1/2  3/4 

HIGH  INTEREST 


ALL 


MODERATE  INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


Equipment  problems?     In  kit?       □  No     □  Yes  Obtained  by  you?    □  No  DYes 

If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No        DYes     —  Pages  and  Problem: 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


Were  teacher  instructions  clear  enough  to  follow?     DYes    □  No  —  Pages  and  Problem; 


10.     Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.     Your  rating  of  this  activity:  ^  . 

□  Worthwhile         □  Of  value — needs  thre       □  Worth  salvaging — make       □  Worthless 
— keep  as  is  revision  suggested  major  changes  described        — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
.unchanged  when  the  curriculum  is  revised?    Page(s)   Comment: 


Specific  Questions: 

12,     VJere  any  monetary  rewards  or  recognition  gained  by  the  collecting  activity? 


ERIC 


Mow  much  interest  was  generated  in  the  cleanup  project?  How  many  continued  on 
their  own  in  the  cleanux^  campaign? 


w 
o 

W 
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7. 


Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No       □  Yes    —  Pages  and  Problem: 


8,      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9,      Were  teacher  instructions  clear  enough  to  follow?     □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
--keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested^  what  parts  of  this  activity  should  be  retained 
tmchanged  when  the  curriculum  is  revised?    Page{s)^  ^Comment: 

Specific  Questions: 

12.  Were  any  monotary  rf}v;ards  or  njcoqnition  gained  by  the  collGcting  activity? 


13.     How  much   LnterGst  was  generated  in  the  cleanup  project?     Hovv  many  continued  on 
their  own  in  tho  cleanup  cainpaign? 


I 
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Teacher 


A.    In  the  spaco  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.     What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  < 

pi 

c 
pi 
ft 

i-Ql^"  Concern  (or  questions)  about  content:  § 


CO 

B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  ^ 

p. 

C.  Concern   (or  questions)   about  content:  § 


D»    J-lessaqes  for  staff  (we  will  read  and  respond  immediately)  :  ^ 

(D 


Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student 
Q    work,  tallysheets,  etc? 

ERJC, 
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Me  and  my 
\  Environment 


FOCUS  FOR  THIS 
CONTENT: 
Unit 


ACTIVITY 

Goals   for  the  Student: 

2.    Develop  an  understanding  of  cycling 

and  appreciate  the  cycling  relationshii: 
of  the  materials  and  organisins  in  the 
environinent. 

4,    Realize  that  because  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  v^ill 
have  an  impact  on  the  environment* 


5.    Comprehend  the  role  of  man  as  an 
integral  part  o£  nature  not  apart 
from  nature. 


Core  C  Objectives  for  the  Student: 

3.    Recognize  the  need  to  recycle 
materials. 


ENVIRONMENTAL  THEME: 

Cyclic  Nature  of  Processes,  Finiteness  of 
Resources 


INQUIRY  SKILLS: 

Associating ,  Applying 


PROBLEM-SOLVING  SKILLS: 

Knowing  Question  and  Task,  Explaining, 
Defending,  Answering  Why  Questions 

PRACTICAL  APPLICATION: 

Working  in  Groups,  Following  Directions 


ERIC 


PiCTIVITY 

Goals  for  tlie  Student: 

2,  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  rolationshi 
of  the  materials  and  organisms  in  the 
environment. 

4.  Realize  that  because  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  will 
have  an  impact  on  the  environment. 

5.  Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Z  Objectives   for  the  Student: 

3.  Recognize  the  need  to  recycle 
materials . 

PAL  THEME: 

Natuie  of  Processes,  Finiteness  of 
rces 

[LLS: 

Lating,  Applying 
.VING  SKILLS: 

ig  Question  and  Task,  Explaining, 
ling,  Answering  Why  Questions 

APPLICATION: 

ig  in  Groups,   Following  Directions 


UNIT  IV.  TRANSFER  AND  CYCLING 

OF  MATERIALS  IN 
MY  ENVIRONMENT 

CORE  C.  GARBAGE  AND 

MY  ENVIRONMENT 

ACTIVITY  4-2  5.     THE  RECYCLING  PAYOFF 


TEACHING  STRATEGIES 


Activity  4-25,    The  Recycling  Payo££ 

Thic  activity  etnpliaaizeB  a  ratJier  difficult  concept  - 
i*ij<j-jaL  ifUj,     'I'o  obtaiyi  a  oovkiyuj  definition  of  recycling 
una  an  ixppreciation  of  its  good  aspects  are  tJie  main 
purposes  of  the  aotivl ty.    Other  more  subtle  aapecta  of 
recijciing  may  or  may  not  he  x'eali^^edy  depending  on 
the  readiyiess  and  background  of  your  class.  Increased 
understandings  that  could  result  from  playing  the  game 
presented  in  this  activity  arc  as  follows: 

1,  An  understanding  and  a  working  definition  of 
recycling. 

2,  A  reali^^ution  that  some  things  are  in  finite 
nuiply  Md  that  the  suprly  can  be  exhausted^ 
r-jriiaps  :>ecaiisc  of  ci  rcumstances  we  cannot 
"control, 

3,  AiH  understanding  of  why  recycling  is  frustra- 
ting:   u)  it  may  be  the  obvious  thing  to  do^ 
yet  may  yiot  be  possible  at  certain  times  and 
with  certain  things;  b)  it  costs  money  and 
long^-range  benefits  may  not  be  obvious. 

4^    A  realisation  that  there  is  an  element  of 
chance  in  finding  new  resource  supplies  and^ 
therefore^  man  must  continually  search  for 
new  resource  locations.    The  possible 
resource  sites  are  also  finite  and^  therefore^ 
recycling  will  ultimately  be  essential. 

5.    A  realization  that  at  times  money^  landy  and 
other  possessions  are  worthless  if  freedom 
is  lost  or  if  they  cannot  be  used  to  secure 
desired  ends. 
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-25^     The-  Recycling  Payo££  • 

ity  emphasises  a  rather  difficult  aonoept  - 

■To  obtain  a  Dorking  definition  of  recycling 
veciat'lon  of  its  good  aspects  are  the  niaiyz . 
f  the  activity.    Other  more  subtle  aspects  of 
nay  or  may  not  be  realized^  depending  on 
^ss  and  background  of  your  class.  Increased 
ings  that  could  result  from  playing  the-'ga/ne 
in  this  ' activity  are  as  folloios: 

iderstanding  and  a  working  definition  of 
jling. 

ligation  that  some  things  are  in  finite 
y  cmd  that  the  supply  ca?i  be  exhausted^ 
ips  because  of  ci  rcumstances  toe  cannot  . 

''Ol. 

iderstanding  of  why  recycling  is  frustra- 

'  a)  it  may  be  the  obvious  thing  to  do^ 

lay  not  be  possible  at  certain  times  a^id 
certain  things;  b)  it  costs  money  and 
-range  benefits  may  not  be  obvious. 

ilization  that  there  is  an  element  of 
?e  in  finding  new  resource  supplies  and^ 
*rfore_y  man  rrust  conti'nually  search  for 
resource  locations.    The  possible 
tree  sites  are  also  finite  and^  therefore^ 
'ling  will  ultifnately  be  essential. 

ilization  that  at  times  money j  landj  and 
I  possessions  are  worthless  if  freedom  ■ 
"^st  or  if  they  cannot  be  used  to  secure 
^ed  ends. 
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During  th^s  acM'v'ity,,,:  ^eaeh  student  should: r  ' 

— participate^ zi^n        RecyjcUng  Payoff  Game 

— develop  an-  undeirst.anding  of  the,  rules  of  the  .  j 

qa/ne  and  use  them  in  making  wise  choices  in  I 

the  ga}ne^  :4 

— manage  hi's  ^^money'^^' .success fully  and  stay  in  w 

the  game  as  long  as-  po^sisi  ^| 

— develop  a  working  defifnition  of  recycling.  J 


MATERIALS 


Recycling  Payoff  Game  (one 
game  set  per  four  students) 
with  two  rigs  per  player 
Worksheet  4-8 
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T  e  ach  e  r  P  rep  a  r  a  t  i  on ; 

Prior  to  this  activity  select  interested  students  to  cut 
out  and  tape  together  the  drilling  rigs«     Read  the 
rules  carefully  prior  to  explaining  them  to  the  class 
so  that  you  are  familiar  enough  with  the  way  the  game  is 
played  to  answer  any  questions  that  may  arise. 

The  rules  of  the  game  are  not  as  complex  as  they  may 
first  appear.     To  explain  them  to  the  class,  it  will  be 
necessary  to  use  a  group  of  students  as  an  example  the 
first  day  it  is  played.    Then  the  game  should  be  played 
several  times  on  Day  2  and  Day  3.    The  game  should  also 
be  played  at  times  requested  by  the  students  and/or  as 
seems  appropriate  to  you. 

Before  the  game  is  started,  create  interest  by  allowing 
students  to  drill  just  for  fun  on  the  game  board.  The 
game  board  has  wooden  blocks  inside  that  should  be  placed 
in  different  locations  each  time  the  game  is  played.  To 
accomplish  this,   the  board  should  be  shaken  by  the 
banker,  placed  in  the  middle  of  four  players,  and  then 
not  moved  again  until  the  game  is  over. 

If  students  are  worried  by  the  concept  of  "drilling"  for 
gold,  etc.,  explain  that  these  metals  are  mined,  but  in 
order  to  find  out  where  to  dig  a  mine,  a  drill  may  be 
used  to  find  out  what  sort  of  rocks  are  under  the  ground. 

Rules  of  the  Recycling  Payoff  Game; 

1.  The  game  can  be  played  by  two,   three,  or  four 
players  and  a  banker. 

2.  At  the  start  of  the  game  each  player  receives 
$500.00  and  two  drilling  rigs  of  the  same  color. 
A  different  color  should  be  used  for  each  player. 
(Once  students  are  familiar  with  the  rules,  you 
may  wish  for  variety  to  start  with  three  rigs  each, 
or  to  start  with  only  $300.00  and  one  plot  of  land.) 
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3.  Any  method  can  be  used  to  determine  who  goes 
first.    After  that,   the  player  sequence  is  in 
a  clockwise  direction. 

4.  The  banker  handles  all  the  money  and  makes  sure 
players  keep  to  tlie  rules.     (These  can  be 
written  on  the  chalkboard  if  this  will  help.) 

5.  During  the  first  round  of  play,  each  player  will 
have  to  buy  land;  players  cannot  drill  until  they 
own  land.    Buying  constitutes  the  first  turn.  A 
player  must  wait  until  at  least  his  second  turn 
to  drill. 

6.  At  any  given  turn  after  the  first  round,  a  player 
has  three  options  -  buy  land,  drill,  or  recycle  - 
as  outlined  below. 

I .     Buy  Land 

A.  Costs  $200.00  per  plot. 

B.  Pay  banker  $200.00  and  draw  card  from 
land  card  pile.    The  number  on  the  card 
corresponds  to  the  plot  purchased  by 
the  player. 

C.  Player  keeps  the  land  card  in  front  of 
him  until  he  drills  that  land,  then  turns 
the  card  over  so  it  is  no  longer  used. 

II.  Drill 

A.    A  player  can  drill  during  his  turn  if  he 
owns  a  piece  of  land  to  drill  on  and  has 
an  available  drilling  rig  with  which  to 
drill.     (when  students  are  familiar  with 
the  game,  they  may  wish  to  trade  land 
cards  before  they  drill.) 
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ANTICIPATED  STUDENT  BEHAVIORS 
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land  card  pile.     The  number  on  the  card 
corresponds  to  the  plot  purchased  by 
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Player  keeps  the   land  card  in  front  of 
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rill 


.    A  player  can  drill  during  his   turn  if  he 
owns  a  piece  of  land  to  drill  on  and  has 
an  available  drilling  rig  with  which  to 
drill.      (When  students  are  familiar  with 
tlie  game,  they  may  wish  to  trade  land 
cards  before  they  drill.) 
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^iagram  4-lo 
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B»    Drill  by  placing  the  derrick  over  one  of 
the  sixty  drilling  holes  on  the  game  board 
and  forcing  the  derrick  stick  into  the 
hole.     If  the  stick  goes  all  the  way  down, 
a  miss  results;  if  it  goes  only  partially 
down,  a  strike  results. 

C.    After  drilling,  follow  one  of  two  possible 
courses  of  action. 

1.  If  a  strike  occurs ,  (see  Diagram  4-10), 
the  player  should  DRAW  A  CARD  from  the 
strike  piJ^and  collect  the  payoff,  as 
described  2h  the  l   rd,   from  the  banker. 
His  turn  is  then  over  and  the  rig  is 
left  on  the  property  until  a  later  turn. 

2.  If  the  drilling  was  a  miss  (see  Diagram 
4-10)   the  player  can  either  RECYCLE  his 
rig  or  SELL  his  rig  to  the  banker.  If 
he  recycles  the  rig: 

The  player  pays  $100.00  to  the 
banker,  gets  one  piece  of  land, 
and  a  chance  to  drill  again  during 
this  same  turn.    If  a  strike  occurs 
on  a  recycling  drill,  the  player 
can  again  collect  by  drawing  a  card 
from  the  strike  card  pile,  but  he 
may  not  drill  again.  After 
recycling  once,  the  turn  is  over. 

If  the  player  elects  to  sell  the 
drilling  rig  instead  of  recycle: 

He  turns  in  his  rig  to  the  banker 
and  receives  $500.00.  After 
selling,  the  turn  is  over. 
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rill  by  placing  the  derrick  over  one  of 
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If  a  strike  occurs,    (see  Diagram  4-10), 
the  player  should  DRAW  A  CARD  from  the 
strike  pile  and  collect  the  payoff,  as 
described  on  the  card,   from  the  banker, 
liis   turn  is  tiien  over  and  the  rig  is 
left  on  the  proE?ferty  until  a  later  turn. 

If  the  drilling  was  a  miss   (see  Diagram 
4-10)  the  player  can  either  RECYCLE  his 
rig  or  SELL  his  rig  to  the  banker.  If 
he  recycles  the  rig: 

The  player  pays  $100.00  to  the 
banker,  gets  one  piece  of  land, 
and  a  chance  to  drill  again  during 
this  same  turn.     If  a  strike  occurs 
on  a  recycling  drill,  the  player 
can  again  collect  by  drawing  a  card 
from  the  strike  card  pile,  but  he 
may  not  drill  again.  After 
recycling  once,  the  turn  is  over. 

If  the  player  elects  to  sell  the 
drilling  rig  instead  of  recycle: 

He  turns  in  his  rig  to  the  banker 
and  receives  $500,00.  After 
selling,   the  turn  is  over. 
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Bach  group  playing  thie  geune  can  use 
Worksheet  4-8  to  keep  track  of  strikes  and 
■  misses.     F-'lace  a  circle  on  the  land  where  a 
strike  has  been  made  and  an  X  where  there 
was  a  miss.     (See  Diagram  4-11.) 

NOTL::     There  is  no  way  to  repurchase  a  rig  in  the  geune 
once  it  has  been  sold  to  the  bank.    This  is  the 
item  in  the  gcime  that  is  in  finite  supply.  When 
you  run  out,  either  by  choice  or  force,  you  can 
not  buy  a  new  one.    Make  this  rule  clear  as  early 
as  possible. 

Ill .  Recycling 

A.    A  player  may  use  his  turn  for  recycling 
if  he  has  a  rig  out  in  the  field  that  is 
tied  up  from  a  previous  strike  or  miss. 
On  a  recycling  turn,  the  player  must  pay 
$100.00  to  recycle  his  rig.     In  addition 
he  gets  one  piece  of  property  that  he  can 
then  drill  on  during  that  same  turn.  Once 
he  has  recycled  during  a  turn,  however,  a 
player  may  not  recycle  again  during  the 
same  turn!     He  must  wait  for  another  turn. 

7.     Playing  the  game  continues  until  one  out  of  three 
or  two  out  of  four  players  are  out  of  the  game. 
You  are  out  of  the  game  when  you  have  no  drilling 
rigs  to  drill  with.    This  will  happen  when  the 
player  has  been  forced  to  sell  his  rigs  in  order 
to  get  mo.ney  to  stay  in  the  game. 

B.     When  two  players  are  out  of  the  game,  the  banker 
will  pay  the  players  still  in  the  game  $1000.00 
for  each  of  their  remaining  rigs  and  $100.00  for 
each  piece  of  property  not  drilled  on. 

9.     The  winner  will  then  be  determined  according  to 
who  has  the  most  money. 
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Each  group  playing  the  gaine  can  use 
Woi^ksheet  4-8  to  keep  track  of  strikes  and 
misses.     Place  a  circle  on  the  land  where  a 
strike  has  been  made  and  an  X  where  there 
was  a  miss,     (See  Diagram  4-110 
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By  design,  tho  person  who  has  recycled  rigs  most  often 
will  be  the  winner.     This  may  not  be  obvious  to  students 
at  first,  and  it  may  take  several  playings  to  bring  this 
out.     They  will  soon  catch  on  to  what  it  takes  to  stay 
in  the  game   (i.e.,  recycle  every  time  you  can) ,  and  this 
should  be  the  time  tliat  you  point  out  to  the  students  the 
advantages  of  recycling  materials.     Stress  the  concept  of 
recycling  whenever  possible  while  the  students  are  play- 
ing the  game.     Bring  in  other  examples  of  recycling 
whenever  possible. 

After  playing  the  game  several  times,  ask  these 
questions : 

WHAT  IS  THE  BEST  WAY  TO  PLAY  IN  ORDER  TO  WIN  THIS 
GAME? 


^VHAT  DOES  RECYCLE  MEAN  IN  THIS  GAME? 


mhT  IS  RECYCLED  IN  OUR  G7^? 

WHY  MIGHT  PEOPLE  RECYCLE  OIL  RIGS? 


COULD  WE  RUN  OUT  OF  METAL  TO  MAKE  OIL  RIGS? 

DO  WE  HAVE  ENDLESS  AMOUNTS  OF  THE  THINGS  WE 
ARE  DRILLING  FOR  IN  OUR  GAME? 

WHAT  WILL  HAPPEN  TO  THE  LAND  IF  WE  GO  ON 
PLAYING  THE  GAME  FOR  A  LONG  TIME? 

WILL  WE  BE  ABLE  TO  FIND  THINGS  BY  DRILLING 
THEN? 
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Students  should: 


— conclude  that  it  is  to  a  player's  advantage  to 
recycle,  and  say,  "Recycle  a  lot,"  "Don't 
sell  your  drillers,"  "Cheat," 

— respond,   "Reuse  something,"  "To  use  something 
over." 

— respond,   "The  oil  rig," 

— respond,   "Save  money,"  "Use  the  scrap  metal," 
"Run  out  of  metal  otherwise." 

— respond,  "Yes,"  "Don't  know." 
— respond,  "No." 
— infer,  "It  will  run  out." 
— respond,  "No." 
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IF  WE  COULDN'T  GET  ANY  MORE  GOLD,  WHAT  COULD  WE 
DO  TO  STOP   RUNNING  OUT  OF  GOLD? 

WHAT  ARE  SOME  THINGS  PEOPLE  TRY  TO  RECYCLE? 


DO  YOU  RECYCLE  ANYTHING? 


List  on  the  chalkboard  as  many  recyclable  items  or 
materials  as  the  students  can  name. 

WHY  DO  WE  TRY  TO  RECYCLE  THESE  THINGS? 


HOW  DO  PEOPLE  BENEFIT  FROM  RECYCLING  THINGS? 


DOES  RECYCLING  COST  MONEY  LIKE  IT  DID  IN  THE 
GAME? 

THEN  WHY  DO  WE  DO  IT? 


Then  conclude  with  this  statement: 

AS  A  MATTER  OF  FACT,   THERE  ARE  MANY  THINGS  IN 
OUR  ENVIRONMENT  THAT  ARE   IN  DANGER  OF  BEING 
USED  UP  BECAUSE  THERE  IS  ONLY  A  CERTAIN  AMOUNT 
OF  THEM.     ONCE  THAT  AMOUNT  IS  USED  THERE  WILL  BE 
NO  MORE.     FOR  THOSE  MATERIALS,  WHAT  MUST  BE 
DONE? 


THERE  ARE  THREE  REASONS  FOR  RECYCLING.  WHAT 
ARE  THEY? 
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E  COULDN'T  GET  ANY  MOKE  GOLD,  WHAT  COULD  WE 

D  STOP  KUN:irrjG  out  of  gold? 

ARE  SOME  THINGS  PKOPLE  TRY  TO  RECYCLE? 


)U  RECYCLE  A:JYTHIMG? 
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ude  with  this  statement: 
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ARE  THREE  REASONS  FOR  RECYCLING.  WHAT 
HEY? 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


—  infer,  "Recycle. " 

--name  a  variety  of  items  such  as  bottles, 

cans,  clothes r  cars,  oil,  paper,  glass,  metal, 
water ,  aluminum ,  etc • 

— reply,  "No,''  "Yes,  I  pick  up  beer  cans,"  "Take 
pop  bottles  back  to  the  store." 


— respond,  "Because  we  will  run  out,"  "For  money," 
"Get  your  money  back  on  pop  bottles." 

— respond,  "Have  materials  to  use  over  again/' 
"Saves  money,"  "Things  last  longer." 


— respond,   "Yes,"  "No,"  "May  make  money." 

— infer,  "Might  be  necessary,"  "No  other  place  to 
get  materials,"  "Cheaper  than  buying  new 
stuff." 


— indicate  that  such  finite  materials  must  be 
recycled  if  the  use  of  them  is  to  continue. 


— indicate  an  understanding  of  the  rationale  for 
recycling  by  making  statements  that  mean: 


TEACHING  STRATEGIES 


Write  the  three  reasons  on  the  chalkboard,  using  the 
students "  terminology. 

Set  aside  one  game  for  students  to  take  home  to  play  with 
their  friends  and  families.     Allow  the  students  to  check 
the  game  out  for  one  or  more  days. 

This  activity  has  given  students  some  opportunity  to 
deal  with  the  concept  of  recycling.     However,  the 
Recycling  Payoff  Game  has  approached  the  concept  some- 
what abstractly  in  dealing  with  oil  rigs,  buying  land, 
and  strikes  and  misses.     The  students,  therefore,  may 
have  greatly  enjoyed  the  game  without  relating  the 
concex^t  of  recycling  to  themselves.     While  the  concept 
of  recycling  may  be  of  the  utmost  importance,  the 
value  of  the  game  should  not  be  minimized  as  an  enjoyable 
experience . 

In  order  to  assess  the  students'  ability  to  transfer  the 
concept  of  recycling  to  a  more  personal  concrete  level, 
ask  each  student  to  take  out  a  piece  of  paper  and  a 
pencil.     Then  say: 

YOU  AND  YOUR  FAMILY  HAVE  MANY  THINGS  IN  YOUR 
HOMES.     I  WOULD  LIKE   YOU  TO  WRITE  DOWN  AS  MANY 
THINGS  AS  YOU  CAN  THINK  OF.     I  WILL  HELP  YOU 
SPELL  THE  WORDS. 

During  the  time  the  students  are  writing,  circulate 
around  the  room  and  give  the  students  help  in  spelling 
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easons  on  the  chalkboard,  using  tho 
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FAI4ILY  HAVE  MANY  THINGS  IN  YOUR 
JLD  LIKE  YOU  TO  WRITE  DOWN  AS  MANY 
3  CAN  THIiNK  OF.     I  WILL  HELP  YOU 
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le  students  are  writing,  circulate 
id  give  the  students  help  in  spelling 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-25 


students  should: 


-some  materials  are  in  finite  supply,  "So 

we  won't  run  out  of  stuff." 
-it  is  wise  long-term  economics  to  recycle, 

"Cheaper  to  buy  used  stuff,"  "Can  make 

money, " 

-it  helps  alleviate  the  solid  waste  disposal 
problem,   "Won't  be  so  much  junk  around." 
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MATERIALS 
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the  things  they  think  of.    Because  this  is  an  attempt 
to  learn  how  your  students  think,  please  do  not 
suggest  things  they  may  have  in  their  homes.     If  some 
students  have  trouble  getting  started  and  ask  for  help, 
give  a  slight  hint,  such  as,  "What  kinds  of  things  do 
you  have  in  your  bedroom?"    but  do  not  give  the  name  of 
an  item. 

Wh(in  all  students  have  had  sufficient  time  to  make  a 
list,  say: 

NOW  DRAW  A  CIRCLE  AROUND  ALL  OF  THE  TfilNGS  ON 
YOUR  LIST  THAT  HAVE  BEEN  RECYCLED. 

When  all  students  have  finished  say: 

NOW  THINK  IF  THE  OTHER  THINGS  ON  YOUR  LIST 
COULD  HAVE  BEEN  RECYCLED.     MARK  AN  X  BY 
THOSE  THAT  COULD  HAVE  BEEN. 

When  all  students  have  finished/  collect  the  papers. 
Then  discuss  the  activity  with  the  students  and  hear 
their  justifications  for  their  answers.     Please  send 
the  papers  to  BSCS  with  any  comments  you  may  have  about 
them. 
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ave  trouble  getting  started  and  ask  for  heli>, 
ght  hint,  such  as,   "What  kinds  of  things  do 
n  your  bedroom?"     but  do  not  give  the  name  of 
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RAW  A  CIRCLE  AROUND  ALL  OF  THE  THINGS  ON 
LIST  THAT  HAVE  BEEN  RECYCLED. 

tudents  have  finished  say: 
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Upon  completion  of  this  activity ,  each  student 
should,  as  a  rrrinimiun: 

— be  able  to  play  the  Recycling  Payoff  Game 
— have  stated  at  least  one  benefit  of  recycling 
---be  able  to  suggest  at  least  one  recyclable 
material. 


Activity  name  suggested  by  class: 


Teacher 


BSCS  USE;    Post        Tally   Rev  


1. 

Day  1 

Day  2 

Day  3 

Day  4 

Day  5 

Day  6 

Date  taught  (month 

^« 

and  date,  e.g.  11/2) 

Minutes  of  class  time 

3. 

on  science  each  day 

Minutes  preparing  for 

4. 

each  day's  science  class 

Students  absent  on  each 
date  (Use  ID  Number) 

6. 


Student  interest;    Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO;       1/4       1/2  3/4 

HIGH  INTEREST 


MODER^TE  INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


ALL 


Equipment  problems?  In  kit?  □  No  □  Yes  Obtained  by  you?  □  No  □  Yes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No        □  Yes    —  Pages  and  Problem: 


Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


Were  teacher  instructions  clear  enough  to  follow?     □  Yes    □  No  —  Pages  and  Problem: 


10.     Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.     Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value— needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)   Comment; 


Specific  Questions: 

12.     Did  any  students  not  enjoy  the  recycling  game?       □  No       Dyes  Discuss: 


ERIC 


low  difficult  are  the  rules  for  the  students? 
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8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part{s) 
were  omitted  and  WHY: 


11.    Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described        — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?     Page(s)   Comment: 

Specific  Questions: 

12  •     Did  any  studiints  not  enjoy  the  recycling  gamoV       □No       H  Yes  Discuss: 


13.     How  difficult  arc  the  rules  for  the  students? 


Teacher   

A.    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  tlie  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 
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B.     What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  ^ 
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Y/^"  Concern  (or  questions)  about  content:  § 


ERIC 


B,    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


Concern  (or  questions)  about  content: 


I«lessaqes  for  staff  (we  will  read  and  respond  inunediately)  : 


Have  you  answered  each  question,  attached  annotated  Guide ,  your  revisions, 
work,  tallysheets,  etc? 


Me  and  my 
Environment 


h\)CU6  VOR  'nils 

ACriVITY 

Unit 

Goals  for  the  Student: 

2,     Develop  an  understanding  oC  cycling 

and  appreciate  the  cycling  relationship 

of  tlie  materials  anci  organisms  in  the 

environment. 

4.    Realize  that  because  certain  materials 

are  in  finite  supply,  tlie  extent  to 

whirW  tnan  uses   thpsG  in^itpri  a1  s  wi  T  1 

have  an  impact  on  the  environment • 

5.    Comprehend  the  role  of  man  as  an 

intearsl   narh  of  nature  nnt*  ;^n;^rt- 

from  nature. 

Core 

C  Objectives  for  the  Student: 

materials  • 

4.     Identify  ways  to  recycle  materials - 

ENVIRONMENTAL  THEME: 

Cycli 

-c  Nature  of  Processes,  Finiteness  of 

Resources 

INQUIRY  SKILLS: 

Applying 

PROBLEM-SOLVING  SKILLS: 

Knov^ing  Question  and  Task 

PRACTICAL 

APPLICATION: 

Stimulate  Artistic  or  Hobby  Interests 

ACTIVITY 


;oals    for    the  Student: 

I,      Develop  an  understanding  of  cycling 

and   appreciate   tiie  cycling  relationship 
of   tJie  materials   and  organisms    in  the 
environment. 

I.      Realize   tliat  because   certain  materials 
are    in   finite  supply,    the   extent  to 
which  man  uses    these  materials  will 
have   an   impact  on   the  environment. 

I.      Comprehend   the   role  of  man  as  an 
integral   part  of    nature   not  apart 
from  nature. 

;  Objectives   for   the  Student: 
I.      Recognize   the   need   tc  recycle 
materials . 

;.      Identify  ways   to   recycle  materials. 

AL   THEME : 

Nature   of   Processes ,   Finiteness  of 
ces 

LLS  7 
ng 

VING  SKILLS: 

g   Question  and  Task 

PPLICATION : 

ate  Artistic  or  Hobby  Interests 


UNIT  IV- 


TRANSFER  AND  CYCLING 
OF   MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  C. 


GARBAGE  AND 
MY  ENVIRONMENT 


ACTIVITY  4-26. 


ME,  RECYCLING, 
AND  ART 
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*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Activity  4-26.     Me y  Recycling,  and  Art 

This  last  of  three  reoyoling  aotivities  should  allow 
ijtudenba  the  opportiviity  to  create  isome thing  useful  or 
artistic  from  recycled  mater^ials.    Ic  is  a  practical 
and  concrete  Day  to  complete  the  wiit. 


Teacher  Preparation ; 

The  success  of  this  activity  will  depend  on  the  number  of 
materials  collected  by  the  students,  the  tools  provided  b] 
you,  and  the  enthusiasm  created  by  all.  Encourage  as  muc 
creativity  and  enthusiasm  in  your  students  as  you  can. 

Direct  your  students*  attention  to  the  collected  material, 
and  tell  them  that  they  will  now  create  something  from  th( 
recycled  materials  they  We  been  collecting  for  the  past 
days  and  weeks.     Place  few,   if  any,  limits  on  their 
creativity  other  than  that  the  materials  used  (except 
for  glue,  nails,  tools,  etc.)  must  be  truly  waste, 
things  that  would  normally  be  thrown  away.     You  will 
provide  as  many  of  the  tools  and  working  materials  as 
possible,  but  encourage  students  to  bring  in  their  own 
tools  to  work  with  also.     Contact  the  art,  industrial 
arts,  and  home  economics  instructors  for  ideas  and 
assistance  if  necessary . 

Allow  the  students  as  much  freedom  as  possible,  and 
provide  assistance  only  when  necessary  or  requested. 
Remember  the  success  your  students  had  in  constructing 
spaceships  from  Styrofoaiu  cups  in  Unit  I. 

Be  enthusiastic  1  Discuss  with  your  class  a  few  of  the 
projects  listed  below.  Solicit  student  ideas  and  give 
praise  for  all  creative  suggestions. 


TEACHING  STRATEGIES 
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ANTICIPATED  STUDENT  BEHAVIORS 


i'ui'L}:j  ikis  aatlvitjj  each  student  should: 

'-^select  rcQ-joled  nutcrials  of  his  choice 

;*  ^r*  ini*orvc}Kitlo}:  into  an  artistic  or  useful 
object 

--^ciotT^'iete  the  construction  of  his  recycled  art 

or  util  ltaria>i  form 

'^rc.cognl::ie  that  sor-e  wiste  materials  may  be 

reused  <2nd  serve  a  useful  purpose* 


MATERIALS 


TEACHING  STRATEGIES 


Followincj  arc  yorne  suyyusted  projects: 

1.  Christinas  tree  decorations  made  from  old  flash 
cubes,  light  bulbs,  Popsicle  sticks,   tin  can 
covers,  gum  wrax:?pers  or  newspaper  chains. 

2.  Ash  trays  or  coasters  from  tin  cans. 

3.  Waste  baskets  from  circular  cardboard  or  metal 
drums . 

4.  Terrariums  from  old  bottles. 

5.  Swings  from  old  tires. 

G.     Pencil  holders  from  old  tin  cans. 

7.     Window  decorations  or  grouted  hot  pads  from 
tumbled  bits  of  colored  glass. 

b.  Doll   furniture  from  lumber  scraps.' 

9.  Three-dimensional  collages  • 

10.  Abstract  sculptures. 

11.  iNleedlework  projects  with  scraps  of  material. 

12.  Glasses  from  bottles  cut  with  a  bottle  cutter 
and  sanded. 

13.  Mobiles  from  scraps  of  metal. 


r   
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ACTIVITY 
4-26 


Upon  completion  of  this  activity^  each  student 
should^  as  a  minimum: 

— kave  completed  a  recycled  art  or  utilitarian 
object. 
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ACTIVITY 
4-26 


MATERIALS 


er|c 


TEACHING  STRATEGIES 


CHANG 


See  Change  of  Pacers  30  and  31. 
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ANTICIPATED  STUDENT  BEHAVIORS 


CHANGE  drPWER 

of  Pacers  30  and  31. 
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Activity  name  suggested  by  class:  Teacher 


BSCS  USE:     Post         Tally   Rev 


Day  1        Day  2        Day  3        Day  4        Day  5        Day  6 


Date  taught  (month 
and  date,  e.g.  11/2) 

Minutes  of  class  time 
on  science  each  day 

Minutes  preparing  for 
each  day's  science  class 

Students  absent  on  each 
date   (Use  ID  Number) 

5.      Student  interest:     Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO:       1/4       1/2       3/4  ALL 
HIGH  INTEREST   |  [  II  I 

MODERATE  INTEREST  OR  INDIFFERENCE  ]  |  

RESISTANCE  OR  DISLIKE 


6.       Equipment  projplems?    In  kit?       □  No     □  Yes     -    Obtained  by  you?    □  No  DYes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No     .  □  Yes    —  Pages  and  Problem: 


8,      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


9,      Were-  teacher  instructions  clear  enough  to  follow?     □  Yes    □  No  —  Pages  and  Problem: 


10.     Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  — .  Identify  which  part (s) 
were  omitted  and  WHY: 


11,  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value—needs  the       □  Worth  salvaging~-make       □  Worthless 
--keep  as  is  revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when,  the  curriculum  is  revised?    Page(s)^  Comment: 

Specific  Questions: 
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what  items  were  mostm  demand?  h- 

:    •   •      •  ^ 


8.     Hill  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9,      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Vtorth  salvaging — make       □  Worthless 
--keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?     Page(s)  Comment: 

Specific  Questions: 

12.  How  did  you  obtain  the  **recycled  materials"? 


13.     What  items  were  most  in  demand? 


14.    Were  you  and  the  students  pleased  with  what  was  made? 


15.    What  was  made?    Would  you  send  photographs  to  us? 


Teacher   

A.    In  the  space  below  tell  what  went  right,  what  went  wrong,  what  you  did  to  make 
the  activity  a  success,  and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.    Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B.    What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom? 


Y-T^^r^'    Concern  (or  questions)  about  content: 

tKJC 


w 

CO 

B,  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  5 

g 
p. 

C.  Concern  (or  questions)  about  content:  § 


^»    Jtessaqes  for  staff   (we  will  read  and  respond  immediately):  ^ 

o 

Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student  § 
Q      work,  tallysheets,  etc? 

ERIC..  3 


^^^^ 

t  \^  Me  and  my ' 
\  Environment 


Ini  t 


Goals  for  tiie  Student: 


AC'l  J  VITY 


2.  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 

3.  Recognize  the  role  of  decomposers  in 
the  cycling  process. 

4.  Realize  that  because  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  will 
have  an  impact  on  the  environment • 

5.  Comprehend  the  role  of  man  as  an 
integral  part  of^  nature  not  apart 
from  nature, 

core  C  Objectives  for  the  Student: 

1.  Perceive  that  garbage  (solid  waste) 
presents  a  difficult  man-made  problem. 

2.  Recognize  the  composition  of  daily 
garb  age . 

3.  Recognize  the  need  to  recycle 
materials. 

4.  Identify  ways  to  recycle  materials. 

5.  Realize  the  positive  role  microbes 
play  in  the  decomposition  process, 

r:N  VI  HON  MENTAL  THEME: 

Cyclic  Nature  of  Processes,  Finiteness  of 
Resources 

lI^jgUTKY  SKILLS: 

Associating ,  Applying 


ERIC 


ACTIVITY 


Goals  for  tiie  Student: 

2.  Develop  an  understanding  of  cycling 
and  appreciate  the  cycling  relationshi; 
of  the  materials  and  organisms  in  the 
environment. 

3.  Recognize  the  role  of  decomposers  in 
the  cycling  process. 

4.  Realize  that  because  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  will 
have  an  impact  on  the  environment. 

5.  Comprehend  the  role  of  man  as  an 
integral  part  o£  nature  not  apart 
from  nature. 

:  Objectives  for  the  Student: 

L.     Perceive  that  garbage   (solid  waste) 

presents  a  difficult  man-made  problem. 

Recognize  the  composition  of  daily 
garbage. 

5.     Recognize  the  need  to  recycle 
materials. 

I.     Identify  ways  to  recycle  materials. 

).     Realize  tlie  positive  role  microbes 
play  in  the  decomposition  process. 

'AL  THEME: 

r  Nature  of  Processes,  Finiteness  of 
"ces; 

LLsV.:'-;.'-:  ■  ■ 

ating,  Applying 


UNIT  IV. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  C. 


GARBAGE  AND ■ 
MY  ENVIRONMENT 


ACTIVITY  4-27.     CLUES  TO  SUCCESS 


PHOBLLM-SOLVING  SKILLS: 

D is cuss ion ,  Explaining 

PRACTICAI.  APPLICATION: 

Practicing  Writing  Skills: 


Activity  4-27.     Clues  to  Success 

In  this  activity  the  students  are  given  the  opportwiity 
to  express  their  attitudes  about  recycling  and  garbage* 
Ti)o  -JorksJieets  and  four  slides  serve  as  a  stimulus  for 
disaussioyin 


Part  I, 

In  previous  activities  students  have  been  given  the 
opportunity  to  practice  following  one  direction  at  a 
time,     m  this  activity  students  will  be  askeci  to  follow 
a  series  of  three  directions  given  at  the  same  time. 
This  task  requires  students  to  keep  several  things  in 
their  memories  and  is  more  difficult  than  folxowing 
single  directions. 

Before  beginning  the  activity,   turn  to  the  Progress  in 
Following  Directions  page  of  the  Student  Record  of 
Progress^     Using  the  guidelines,  rate  students  on  their 
ability  to  follov/  directions  that  involve  a  series  of 
steps . 


DISTRIBUTE  MATI 


LVING  SKILLS: 
sion/  Explaining 

APPLICATION: 

icing  Writing  Skills; 


Clues  to  Success 


the  students  are  given  the  opportwiity 
attitudP'S  about  recycling  and  garbage, 
ind  four  slides  serve  as  a  stimulus  for 


BSCS 


During  this  activity^  each  student  should: 

— express  his  attitudes  toward  garbage  and 

recycling  by  completing  Worksheets  4-'9  and  4''10 

— defend  his  answers  to  the  questions  on  Worksheets 
4^9  and  4-10. 


DISTRIBUTE  MATERIALS 


-vities  students  have  been  given  the 
practice  following  one  direction  at  a 
LCtivity  students  will  be  asked  to  follow 
ie  directions  given  at  the  same  time, 
res  students  to  keep  several  things  in 
ind  is  more  difficult  than  following 

,s..  ;  -■  ■  ■     ■  ■   ■  ■ 

p  :the  ac  tivity ,   turn  to  the  Progress  in 
:ions  page  of  the  Student  Record  of 

■liie  guidelines  /  rate  ;  s  on  their 

)v/  directions  that  involve  a  series  of 


FRir. 


TEACHING  STRATEGIES 


Distribute  Worksheet  4-9. 
Then  say; 

FIRST,  FIND  SIDE  A  OF  YOUR  WORKSHEET,  TODAY 
YOU  ARE  GOING  TO  HAVE  ANOTHER  CHANCE  TO  PRACTICE 
FOLLOWING  DIRECTIONS. 

Then  say: 

THIS  TIME   I  WILL  TELL  YOU  TO  DO  THREE  THINGS. 
YOU  WILL  NEED  TO  LISTEN  CAREFULLY  BECAUSE  I 
WILL  TELL  YOU  ALL  THREE  THINGS  BEFORE  YOU  BEGIN. 
I  WILL  SAY  THE  DIRECTIONS  TWICE  AND  WILL  NOT 
REPEAT  THEM  AGAIN. 

LISTEN  CAREFULLY,  HERE  ARE  THE  DIRECTIONS: 

WRITE  YOUR  NAME  IN  THE  UPPER  LEFT-HAND  CORNER 
OF  YOUR  PAPER. 

PRINT  THE  DATE  IN  THE  UPPER  RIGHT-HAND  CORNER 
OF  YOUR  PAPER. 

DRAW  A  CIRCLE  AROUND  YOUR  FIRST  NAME. 

When  all  students  have  followed  the  directions,  say: 

NOW  I  WOULD  LIKE  YOU  TO  ANSWER  SOME  QUESTIONS 
ABOUT  RECYCLING  AND  GARBAGE. 

Project  each  question.  Slides  4-35  through  4-38, 
separately.    Read  Question  1  and  the  answer  choices 
aloud  to  the  students.     Allow  ample  time  for  them  to 
mark  their  worksheets.     Repeat  this  procedure  for  the 
next  three  questions. 


TEACHING  STRATEGIES 


Worksheet  4-9, 


FIND  SIDE  A  OF  YOUR  WORKSHEET.  TODAY 
e  GOING  TO  HAVE  ANOTHER  CHANCE  TO  PRACTICE 
im  DIRECTIONS. 


[ME  I  WILL  TELL  YOU  TO  DO  THREE  THINGS. 

iiL  NEED  TO  LISTEN  CAREFULLY  BECAUSE  I 

:LL  YOU  ALL  THREE  THINGS  BEFORE   YOU  BEGIN. 

SAY  THE  DIRECTIONS  TWICE  AND  WILL  NOT 

THEM  AGAIN. 

CAREFULLY,   HERE  ARE  THE  DIRECTIONS: 

:OUR  NAME   IN  THE  UPPER  LEFT-HAND  CORNER 
t  PAPER. 

HE  DATE  IN  THE  UPPER  RIGHT-HAND  CORNER 
:  PAPER. 

CIRCLE  AROUND  YOUR  FIRST  NAME. 

dents  have  followed  the  directions,  say: 

OULD  LIKE  YOU  TO  ANSWER  SOME  QUESTIONS 
ECYCLING  AND  GARBAGE. 

question.  Slides  4-35  through  4-38, 
Read  Question  1  and  the  answer  choices 
students.    Allow  ample  time  for  them  to 

:>rksheets.    Repeat  this  procedure  for  the 

aestions . 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— recognize  the  comic  book  in  Question  1,  as  the 
only  biodegradable  material  and  mark  Picture  C 
with  an  X. 


TEACHING  STRATEOIES 


When  reading  Question  2,  be  sure  to  emphasize  that  more 
than  one  answer  can  be  marked. 


After   all   students   have   had  the  opportunity   to  answer  all 
of   the  questions,   collect  the  worksheets.      Then  project 
each   slide   and  discuss   the   answers  with   them.      Have  them 
defend  their  choices-      Since   Questions   2,    3,    and  4 
assess   attitude   as   well   as   concept,    the   student  should 
be  given  due   credit  for  defending  his   answer  in  a  logical 
manner.      Allow   them  to  challenge  one  another.  The 
discussion  will   give   you   insight  about  which  points  stiZl 
need   to  be  stressed. 

INVOLVE  YC 
SLOWEST 
fi'i'STUDENTj 


After  class    tally   the  students'    answers   on  Tallysheet 
4-6.      Consider  whether  the  whole  class   needs  further 
review  or   if   a  few  individuals  heed  special  attention - 

Part   II . 

Distribute  Worksheet  4—10   and  have   each   student  write 
his   name   and   the  date  on  it  -      Read   the  question  and 
explain  what  is    to  be   done-      Let  the   students  interpret 
the  *  four  pictures   themselves,  however- 


TEACHING  STRATEGIES 


tion  'If  be  sure  to  emphasize  that  more 
an  be  marked. 


B  have  had  the  opportunity  to  answer  all 
collect  the  worksheets.    Then  project 
Bcuss  the  answers  with  them.    Have  them 
ces.     Since  Questions  2,        and  4 
B  well  as  concept,  the  student  should 
Lt  for  defending  his  answer  in  a  logical 
em  to  challenge  one  another.  The 
Lve  you  insight  about  which  points  still 
Jd. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-27 


students  should: 


-recognize  that  all  the  choices  in  Question 
2  contribute  to  the  garbage  problem,  and  so 
mark. 

-in  Question  3  mark  Choice  B  as  the  word  that 
best  describes  garbage  microbes. 

-choose  B  in  Question  4  as  the  best  thing  for 
our  environment. 


INVOLVE  YOUR 
^  SLOWEST 


f3*  STUDENT! 


the  students'  answers  on  Tallysheet 
ther  the  whole  class  needs  further 
r  individuals  need  special  attention. 


let  4-10  and  have  each  student  write 
late  on  it.    Read  the  question  and 

be  done.  Let  the  students  interpret 
themselves  t  however • 


319 


TEACHING  STRATEGIES 


Give  the  students  a  choice  of  how  they  wish  to  complete 
the  story  on  tlieir  own.     Have  paper  available  and  a  tape 
recorder  for  those  students  who  wish  to  use  it. 


Fill  in  Tallysheet  4-7  applying  to  Worksheet  4-10. 
Send  both  tallysheets  to  BSCS. 

Send  all  res^jonses  to  Worksheet  4-10  to  BSCS. 

Interpreting  and  Scoring  Worksheet  4-9.     All  of  tne 
items  on  this  worksheet  are  suminarized  on  Tallysheet 
4-6  which  should  be  used  to  record  results  on  the 
Concepts  page  of  the  Student  Record  of  Progress. 
Item  1  assesses  the  concept  that  only  organic  matter  is 
decomposed.    Students  use  the  inquiry  skills  of 
associating  and  applying  to  answer  the  question.  Review 
the  compost  activities  for  those  students  who  marked 
a  wrong  answer. 

Turn  to  the  Concepts  page  of  the  Student  Record  of 
Progress.     Find  the  column  marked  "Activity  4-27, 
Biodegradable."    Circle  YES  if  the  student  marked 
choice  C,  the  comic  book.    Otherwise,  circle  NO. 

Item  2  assesses  the  concept  that  garbage  is  a  problem. 
Four  or  more  choices  should  be  marked.  Those  students 
marking  less  than  four  need  help  in  understanding  this 
concept.     Review  Activity  4-20  for  these  students. 

Find  the  column  marked  "Activity  4-27,  Garbage  Problem." 
Circle  HIGH  if  the  student  marked  more  than  four  choices. 
Circle  LOW  if  the  student  marked  less  than  three  choices. 
Circle  SOME  for  all  other  students. 


TEACHING  STRATEGIES 


tudents  a  choice  of  how  they  wish  to  complete 
Dn  their  own.     Have  paper  available  and  a  tape 


Dr  those  students  who- wish  to  use  it. 


lysheet  4-7  applying  to  Worksheet  4-10. 
allysKeets  .to  BSCS. 

ssponses  to  Worksheet  4-10  to  BSCS. 

ig  and  Scoring  Worksheet  4-9.     All  of  the 
lis  worksheet  are  summarized  on  Tallysheet 
should  be  used  to  record  results  on  the 
ige  of  the  Student  Record  of  Progress « 
ssses  the  concept  that  only  organic  matter  is 
Students  use . the  inquiry  skills  of 
and  applying:  to  answer  the  question.  Review 
:  activities  for  those  students  who  marked 
wer. 


Concepts  page  of  the  Student  Record  of 
Find  the  column  marked  "Activity  4-27, 
le."     Circle  YES  if  the  student  marked 
Jie  comic  book.     Otherwise,  circle  NO. 

sses  the concept  that  garbage  is  a  problem, 
e  choices  should  be  marked.  Those  students 
s  than  four:  need  help,  in  understanding  this 
eview  Activity  4-20  for  these  students. 

lumn  marked  ''Activity  4-27/  Garbage  Problem." 
r if  the  student  marked  more  than  four  choices, 
if  : the  student  marked  less  than  three  choices . 
forall  other  students. 


ANTICIPATED  STUDENT  BEHAVIORS 


S tudents  should : 


— complete  the  story  with  any  number  of 
intermediate  steps,  but  at  least  one  step 
should  indicate  a  recycling  use  such  as  :■ 
returning  it  to  a  recycling  center,  using  it 
to  make  papier-mache,  shredding  it  for  packing 
materials,  and  so  forth. 


TEACHING  STRATEGIES 


Item  3  assesses  students'  understanding  that  microbes 
are  living  things  and  can  be  helpful  to  man.  Previous 
activities  in  Unit  II  and  IV  have  stressed  this  concept. 
It  is  important  that  students  understand  this  concept. 
iJecessary  review  is  mandatory  for  any  who  marked  this 
question  incorrectly. 

Find  the  column  marked  "Activity  4-27,  Microbes."  Circle 
YES  if  the  student  marked  choice  B,  Helpful.  Otherwise, 
circle  NO. 

Item  4  —  The  concept  tliat  recycling  is  best  for  the 
environment  is  assessed  in  this  question.     Some  may  mark 
h,  but  the  correct  answer  is  B.    Be  sure  your  review  of 
the  worksheet  includes  a  discussion  of  this  question. 
This  will  give  insight  into  which  points  still  need  to 
be  stressed. 

Find  the  column  marked  "Activity  4-27,  Recycling."  Circle 
YES  if  the  student  marked  choice  B,  recycling  the  soda 
bottles.    Otherwise,  circle  NO. 

Turn  to  the  Progress  in  Following  Directions  page  of 
the  Student  Record  of  Progress.    Circle  YES  if  students 
were  able  to  carry  out  all  parts  of  the  direction.  Circle 
NO  if  students  were  not  able  to  carry  out  any  part  of 
the  direction.     Circle  PART  for  all  other  students. 

Information  for  scoring  Worksheet  4-10  apx^ears  on 
Tallysheet  4-7. 


TEACHING  STRATEGIES 


(tudents^  understanding  t±iat  microbes 
I  and  can  bo  helpful  to  man.  Previous 
,t  II  and  IV  have  stressed  this  concept, 
liat  students  understand  this  concept, 
is  mandatory  for  any  who  marked  this 
?tly. 

larked  "Activity  4-27,  Microbes."  Circle 
It  marked  choice  B,  Helpful.  Otherwise, 

icept  tliat  recycling  is  best  for  the 
isessed  in  this  question.     Some  may  mark 
:t  answor  is  B.     Bo  sure  your  review  of 
iludes  a  discussion  of  this  question, 
isight  into  which  fx^ints  still  need  to 

larked  "Activity  4-27,  Recycling,"  Circle 
It  marked  choice  B,  recycling  the  soda 
.se,  circle  NO. 

ess  in  Following  Directions  page  of 
:d  of  Progress.     Circle  YES  if  students 
ry  out  all  parts  of  the  direction.  Circle 
\rQ  not  able  to  carry  out  any  part  of 
;ircle  PART  for  all  other  students. 

;coring  Worksheet  4-10  appears  on 


ERJC 


ANTICIPATED  STUDENT  BEHAVIORS  \  ACTIVITY 
 X  4-27 


Upon  completion  uf  this  activity^  each  student 
should y  as  a  minimian: 

— have  completed  Worksheet  4-9 

— have  indicated  an  ending  to  the  picture  story  in 
Worksheet 


Activity  name  suggested  by  class s 


Teacher 


BSCS  USE:     Post        Tally  Rev 


-   Day  1        Day  2       Day  3       Day  4       Day  5       Day  6 

1,  Date  taught  (month  I  |  |  |  [  |  

and  date^  e.g,  11/2)  

2.  Minutes  of  class  time 
on  science  each  day 

3.  Minutes  preparing  for  " 
each  day's  science  class 

4,  Students  absent  on  each 
date  (Use  ID  Number) 


Student  interest;     Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO;       1/4       1/2      3/4  ALL 
HIGH  INTEREST   [  I  I  I  I 

MODERATE   INTEREST  OR  INDIFFLRENCE   

RESISTANCE  OR  DISLIKE 


6.      Equipment  problems?    In  kit?       □  No     □  Yes         Obtained  by  you?    □  No  DYes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


7.      Did  students  have  difficulty  understanding  any  concepts  or  voccdsulary? 
□  No        □  Yes    —  Pages  and  Problem: 


8.      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


9,      Were  teacher  instructions  clear  enough  to  follow?    DYes     □  No  —  Pages  and  Problem: 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY; 


11.     Yoxir  rating  of  this  activity; 

□  Worthwhile  □  of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described        — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 

unchanged  when  the  curriculiom  is  revised?    Page(s)  Comment: 


Specific  Questions: 


12.     Were  any  items^on  Worksheet  4-9  unsatisfactory?       □  No       □  Yes      Which  ones?  o 
ExT^lain;    ^ 


EHLC^o^l^^  yo^  suggest  other  assessments  of  the  understandings  in  Unit  IV? 


M 
C 

ft 
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8«      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem 


10.    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
—keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculum  is  revised?    Page(s)  Conmient: 

Specific  Questions: 

12.  Were  any  items  on  Worksheet  4-9  unsatisfactory?       □  No       □  Yes       Which  ones?  

Explain: 


13.     Would  you  suggcist  other  assessments  of  the  understandings  in  Unit  IV? 


14.     Please  send  in  Tallysheets  4-6  and  4-7  and  Worksheet  4-9. 


Teacher 


A.     In  the  space  below  tell  what  went  right,   what  went  wrong,   what  you  did  to  make 
the  activity  a  success,   and  specifically  how  you  would  rewrite  the  activity. 
Whenever  practical  write  all  over  your  second  copy  of   the  Guide.      Tear  out  the 
activity  and  send   the  annotated  Guide  along  with  this  form. 


w 
cn 
o 
cn 

B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  5 
^J^Jj^   Concern    (or  questions)    about  content:  § 


what  anecdotes  of   student  learning  did  you   see  or  hear  in  your  classroom? 


Concern    (or  questions)    about  content: 


rlessages   for   staff    (we  will  read  and  respond  immediately) 


Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions 
work.,    tallysheets,  etc? 


Me  and  my  • 
Environment 


FOCUS  FOR  THIS  ACTIVITY 
CONTENT: 

Unit  Goals  for  the  Student: 

1.    Develop  an  understanding  of  the  flow 
of  energy  through  the  living  world. 


2.    Develop  an  understanding  of  cycling 

and  appreciate  the  cycling  relationship 
of  the  materials  and  organisms  in  the 
environment. 


3.  Recognize  the  role  of  decomposers  in 
the  cycling  process. 

4.  Realize  tliat  because  certain  materials 
are  in  finite  supply,  the  extent  to 
which  man  uses  these  materials  will 
have  an  impact  on  the  environment. 

5.  Comprehend  the  role  of  man  as  an 
integral  part  of  nature  not  apart 
from  nature. 

Core  C  Objectives  for  the  Student: 
None  indicattid 


ENVIRONMENTAL  THEME: 

Interrelationships  of  Environmental  Components^ 
Flow  of  Energy,  Cyclic  Nature  of  Processes 

INQUIRY  SKILLS: 
Applying 

PROBLEM-SOLVING  SKILLS: 

Interpreting  Results 

Fi<ACTICAL  APPLICATION: 

Using  What  Has  Been  Learned 


ACTIVITY 

soals    for   the  Student: 

L.      Develop  an   understanding  of   the  flow 
of   energy   through   the   living  world, 

l»      Develop   an  understanding  of  cycling 

and  appreciate   the   cycling  relationship 
of    the   materials   and  organisms    in  the 
environment. 

J.      Recognize   the  role  of  decomposers  in 
I         the   cycling  process. 

i 

I.      Realize    that  because    certain  materials 
are    in    finite   supply ,    the    extent  to 
which  man   uses    these   materials  will 
have   an    impact  on  the  environment. 

>.      Comprehend   the   role   of  man  as  an 
integral   part  of  nature  not  apart 
from  nature. 

;  Objectives    for    the  Student: 
lone  indicated 

'AX.  THEME: 

•e lationships   of   Environmental   Components , 
►f  Energy,    Cyclic  Nature   of  Processes 

LLS  : 
ng 

VING  SKILLS: 
re ting  Results 

PPLICATION : 

What   Has   Been  Learned 


ERIC 


UNIT  IV. 


■TRANSFER-  AND  CYCLING 
OF   MATERIALS  IN 
MY  ENVIRONMENT 


BSCS 


CORE  C. 


GARBAGE  IN 

MY  ENVIRONMENT 


ACTIVITY    4-28.      WHAT   DO   YOU  THINK? 


32  5 


MATERIALS 


Worksheets  4-11  through  4-14 
Slide  4-39 
*35  inm  Slide  projector 


V  ^'^t  furnished  in  materials  kit 


Worksheet  4-11 


J3 


TEACHING  STRATEGIES 


Activity  4-28,     What  Do  You  Think? 

This  activity  reviews  the  variety  of  things  students  have 
clone  in  Unit  IV.    It  provides  an  indication  of  the 
atudoits'  interest  in  soience  and  identifies  those 
activities  that  were  most  popular.     Some  major  skills 
and  concepts  are  assessed  to  provide  an  indication  of  the 
students^  understa>iding  of  this  unit.    Following  this 
activity  is  a  repeat  of  favorite  activities;  a  review 
of  difficult  concepts  closes  the  unit.  Student 
responses  are  scored  and  recorded,  the  Student  Record  of 
Progress  is  reviewed,  and  a  sumnary  of  each  student's 
progress  in  Unit  IV  is  prepared. 

Part  I,    First  Day 

Distribute  Worksheet  4-11  and  say: 

WE  HAVE  DONE  LOTS  OF  THINGS  IN  SCIENCE  THIS  YEAR. 
LET'S  L'OOK  back  AT   SOME  OF  THE  THINGS  WE  HAVE 
DONE.     AS   I  REAi:>  THE  DESCRIPTION  OF  AN  ACTIVITY 
WE  DID,  MARK  WHETHER  YOU  LIKED  IT,   WERE  NOT 
INTERESTED,   DISLIKED  IT,   OR  DON'T   REMEMBER  IT. 
FOR  SOME  ACTIVITIES,  YOU  WILL  HAVE  A  CHANCE  TO 
SHOW  WHAT  YOU  LEARNED.     AFTER  WE  FINISH  THE 
WORKSHEET,   YOU  WILL  HAVE  A  CHANCE  TO  TALK  ABOUT 
THE  ACTIVITIES,  AND  WE  CAN  DO ' SOME  OF  THEM 
AGAIN   IF  YOU  LIKI::. 

The  activities  listed  on  Worksheet  4-11,  4-12,  4-13,  and 
4-14  do  not  correspond  to  the  numbering  of  activities 
in  the  Teacher's  Guide.     Some  activities  have  been 
combined.     Clues  to  Success  are  not  listed.  The 
following  list  keys  the  worksheet  activities  to  the 
Guide.    Read  the  brief  description  of  each  activity 
that  is  on  the  worksheet  to  remind  students  of  the 
activity.     Be  sure  to  add  comments  calling  upon  personal 
experiences  in  your  class.     If  you  wish  to  dramatize 
the  activities,  you  could  set  up  and  display  some 
equipment  used  in  the  activity. 


TEACHING  STRATEGIES 

I 


J8.    What  Do  You  Think? 

i?/  veviewj  the  vainctif  of  tiuKijs  students  have 

:  IV.     It  vi-'ovidt-i)  o):  i>:duij.vion  i'ne 

xterest  in  sc^ie^ice  and  identifies  those 

rhat  were  nos:  popular.     Sane  major  ski  lid 

r  are  assessed  to  provide  an  indication  of  the 

\dersta}idin.;  o'*  this  wiit.     FolloDina  this 

a  repeat  oj*  favorite  ac:  Ivities ;  a  revieo 

'  concepts  closes  the  wilt.  iJtude^il 

*e  scored  ar.d  recorded^   the  Studoit  Record  of 

revieiJedj  and  a  swuiarii  of  each  student's 

Unit  IV  is  prepared. 

;st  Day 

'orksheet  4-il  and  say: 

DONE  LOTS  OF  THINGS   IN  SCIENCE  THIS  YEAR. 
OOK  BACK  AT  SOME  OF  THE  THINGS  WE  HAVE 
AS   I  HEAD  THE  DESCRIPTION  OF  AN  ACTIVITY 

iMARK  VJHETHER  YOU   LIKED  IT,   WERE  NOT 
TED,  DISLIKED  IT,    OR  DON'T  P^MEMBER  IT. 
E  ACTIVITIES,   YOU  WILL  HAVE  A  CHANCE  TO 
AT  YOU   LEARr^]ED.     AFTER  WE  FINISH  THE 
ET,   YOU  WILL  HAVE  A  CHANCE  TO  TALK  ABOUT 
IVITIES,  A:4D  we  can  do  some  of  THEM 
F  YOU  LIKE. 

es  listed  on  Worksheet  4-11,  4-12,  4-13,  and 
correspond  to  the  numbering  of  activities 
er*s  Guide.     Some  activities  have  been 
lues  to  Success  are  not  listed.  The 
St  keys  the  worksheet  activities  to  the 
the  brief  description  of  each  activity 
le  worksheet  to  remind  students  of  the 
£  sure  to  add  comments  calling  upon  personal 
In  your  class.     If  you  wish  to  dramatize 
5S,  you  could  set  up  and  display  some 
sd  in  the  activity. 


ANTICIPATED  STUDENT  BEHAVIORS 


hiring  this  activity ^  each  student  should: 

--recall  each  described  activity  in  Unit  IV 

ayicl  rate  his  opinion  of  it 
--ayisaer  each  of  the  questions  on  Worksheets 

4^11,  4-111,  4^15,  and  4-24 
-revie::  the  questions 
--repeat  selected  activities. 


MATERIALS 


Slide  4-39,  Worksheet  4-1 lA 


 I 


ERIC 


TEACHING  STRATEGIES 


Now  project  Slide  4-39  of  Worksheet  4-llA  and  explain 
what  they  will  bo  doing  and  how  they  should  mark  their 
opinions  and  answer  tiie  questions. 

Have  the  students  begin  the  worksheet  by  finding  the 
side  that  starts  with  "1.     Making  Compost."    Have  them 
put  the  date  and  their  names  on  the  worksheet. 


Turn  off  the  projector. 
Then  say: 

HOW  MANY  OF  YOU  REMEMBER  MAKING  THE  COMPOST 
PILES? 

Direct  the  students '  attention  to  the  worksheet  and  read 
through  each  question  twice,  giving  them  time  to  fill 
in  their  answers, 

1.     (Activity  4-0)  Making  Compost. 

AT  THE  BEGINNING  OF  THE  UNIT  WE  MADE 
COMPOST  PILES  IN  PLASTIC  BOXES. 

WHAT  WAS  YOUR  OPINION  OF  THAT  ACTIVITY?  MARK 
AN  X  IN  THE  SPACE  ON  THE  RIGHT  SIDE  OF  YOUR 
•;>APER  TO  SHOW  IF  YOU  LIKED   IT,   IF  YOU  WERE 
NOT  INTERESTED,    IF  YOU  DISLIKED   IT,  OR  IF 
YOU  DON'T  REffiMBER  THAT  ACTIVITY.     IF  YOU  WERE 
ABSENT,   YOU  MIGHT  HAVE  MISSED  SOME  OF  THESE 
ACTIVITIES. 


NOW  LET'S  TEST  YOUR  MEMORY.     WHAT  DID  WE  PUT 
IN  OUR  COMPOST  PILES?     WRITE  DOWN  ALL  THE 
THINGS  VOU  CAN  REMEMBER  ON  THE  LINES  BELOW 
QUESTION  1. 


TEACHING  STRATEGIES 


4-39  of  Worksheet  4-llA  and  explain 
doing  and  how  they  should  mark  their 
jr  tlio  questions. 

begin  the  worksheet  by  finding  the 
^itl\  *'l.     Making  Compost."    Have  them 
:heir  names  on  the  worksheet. 


ictor. 


fOU  REMEMBER  MAKING  THE  COMPOST 


:s'  attention  to  the  worksheet  and  read 
:ion  twice,  giving  them  time  to  fill 

•0)  Making  Compost. 

IING  OF  THE  UNIT  WE  MADE 
;   IN  PLASTIC  BOXES. 

^  OPINION  OF  THAT  ACTIVITY?  MARK 
5PACE  ON  THE  RIGHT  SIDE  OF  YOUR 
/   IF  YOU  LIKED  IT,    IF  YOU  WERE 
^D,   IF  YOU  DISLIKED  IT,   OR  IF 
lEMBER  THAT  ACTIVITY.      IF  YOU  WERE 
IIGHT  HAVE  MISSED  SOME  OF  THESE 


;T  YOUR  MEMORY.     WHAT  DID  WE  PUT 

;t  piles?   v/rite  down  all  the 
in  remember  on  the  lines  below 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


— write  their  names  and  the  date  on  Worksheet 
4-11. 


— respond  by  raising  hands. 


— mark  X*s  in  the  columns  to  indicate  their 
opinions . 


— write  down  things  that  were  put  into  the 
compost  piles. 


MATERIALS 


TEACHING  STRATEGIES 


GIVE 
TIME 

TO  : 

THINI 


If  necessary,  direct  students  not  to  share  their 
answers  until  the  worksheets  have  been  completed. 
Assist  students  with  spelling  as  necessary. 


2.     (Activities  4-1  and  4-2)  Food  Chains. 


WE  PLAYED  THE  FOOD  CHAIN  GAME  WITH  CARDS  THAT 
HAD  PICTURES  OF  PLANTS  AND  ANIMALS. 


MARK  AN  X  TO  SHOW  YOUR  OPINION  OF  THIS 
ACTIVITY. 


CAN   YOU  REMEMBER  HOW  TO  MAKE  A  FOOD  CHAIN? 
CHOOSE  THE  RIGHT  WORDS  UNDER  QUESTION  2  TO 
WRITE  IN  THE  BLANKS  TO  COMPLETE  THIS  FOOD 
CHAIN:     SOMETHING,  FROG,    INSECT,  SOMETHING. 
THE  WORDS  ARE:  .  DEER,  MAN,  GRASS,   SNAKE,  COW. 


3.     (Activity  4-3)  The  Long  Journey. 

REMEMBER  WHEN  WE  READ  THE  LONG  tWURNEY  TOGETHER? 
WE  FOLLOWED  THE  JOURNEY  OF  A  PIECE  OF  BODY- 
BUILDING MATERIAL  UNTIL  IT  BECAME  A  PART  OF 
YOUR  HAIR.     MARK  AN  X  TO  SHOW  YOUR  OPINION  OF 
THIS  ACTIVITY. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


GIVE  STUDENTS 

TIME,  ;|S9!r? 

TO  ^ 
THINK  ^ 


ff  direct  students  not  to  share  their 
1  the  worksheets  have  been  completed, 
nts  with  spelliny  as  necessary. 

/ities  4-1  and  4-2)  Food  Chains. 

ED  Till-  FOOD  CHAIi'J  GAME  WITH  CARDS  TliAT 
rTURtiS  OF  PLANTS  AND  ANIMALS. 


REMEMBER  HOW  TO  MAKE  A  FOOD  CHAIN? 
THE  RIGHT  WORDS  UNDER  QUESTION  2  TO 
N  THE  BLANKS  TO  COMPLETE  THIS  FOOD 

SOMETHING,   FROG,   INSECT,  SOMETHING. 
tDS  ARE:     DEER,   MAN,   GRASS,   SNAKE,  COW. 


X  TO  SilOW  YOUR  OPINION  OF  THIS 


-mark  X's  in  the  columns  to  indicate  their 
opinions. 


— fill  in  the  blanks  with  "Snake,"  and  "Grass." 


TIME 


ity  4-3)  The  Long  Journey. 

Pv  VvniEN  WE  HEAD  THE  LOiJG  JOUR^JEY  TOGETHER? 

owed  the  jourijey  of  a  piece  of  body- 
ic  material  until  it  becat-ie  a  part  of 
r.    mark  an  x  to  show  your  opinion  of 
■tivity. 


— mark  X's  in  the  columns  to  indicate  their 
opinions. 


TEACHING  STRATEGIES 


HOW  DID  THE  BODY-BUILDING  MATERIAL  GET  FROM 
THi:  COW'S  LEG  TO  YOUR  HAIR? 

WRITE  YOUR  ANSWER  ON  THE  LINES  UNDERNEATH 
QUESTION  3. 


Assist  students  with  spelling  as  necessary, 

4.     (Activity  4-4)  Food  Webs. 

REMEMBER  WHEN  WE  PUT  PICTURES  OF  PLANTS  AND 
ANIMALS  ON  THE  FLOOR  AND  PUT  PIECES  OF  YARN 
BETWEEN  THEM?     WE  MADE  A  FOOD  WEB  THAT  SHOWED 
HOW  LIVING  THINGS  DEPEND  ON  EACH  OTHER  FOR 
FOOD. 

MARK  AiN  X  TO  SHOW  YOUR  OPINION  OF  THIS  ACTIVITY. 


WHAT  HAPPENED  WHEN  ONE  PLANT  OR  ANIMAL  WAS 
TAKEN  OUT  OF  THE  FOOD  WEB? 

WRITE  YOUR  ANSWER  UNDER  QUESTION  4. 


Assist  students  with  spelling  as  necessary. 

5.     (Activity  4-6)  Food  Webs  in  Other  Places. 

WE  SAW  SOME  SLIDES  OF  ANIMALS  AND  PLANTS  THAT 
LIVE  TOGETHER  IN  DIFFERENT  PLACES  AROUND  THE 
V;ORLD. 

MARK  AN  X  TO  SHOW  YOUR  OPINION  OF  THIS  ACTIVITY. 
V7HAT  DID  WE  LEARN  FROM  THESE  PICTURES? 


TEACHING  STRATEGIES 


BODY-BUILDING  MATERIAL  GET  FROM 
G  TO  YOUR  HAIR? 

NSWER  ON  THE  LINES  UNDERNEATH 

ith  spelling  as  necessary. 
-4)  Food  Webs. 

N  \VE  PUT  PICTURES  OF  PLANTS  AND 
HE  FLOOR  AxND  PUT  PIECES  OF  YARN 
?     WE  MADE  A  FOOD  WEB  THAT  SHOWED 
rtlNGS  DEPEND  ON  EACH  OTHER  FOR 

SHOW  YOUR  OPINION  OF  THIS  ACTIVITY. 

D  WHEN  ONE  PLANT  OR  ANIMAL  WAS 
THE  FOOD  WEB? 

aSWER  UNDER  QUESTION  4. 

Lth  spelling  as  necessary. 

•6)  Food  Webs  in  Other  Places. 

SLIDES  OF  AMIMALS  AND  PLANTS  THAT 
^  IN  DIFFERENT  PLACES  AROUND  THE 

SHOW  YOUR  OPINION  OF  THIS  ACTIVITY. 
£Aim  FROM  THESE  PICTURES? 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


— write  answers  such  as,  "I  ate  it,"  "I  ate 
hamburger,"  "Went  into  my  stomach,''  etc. 


— mark  X*s  in  the  columns  to  indicate  their 
opinions. 


— write  answers  such  as  "Other  animals  died, 
"Animals  went  hungry,"  and  so  on. 


— mark  an  X  in  one  of  the  opinion  columns. 


% 

TEACHING  STRATEGIES 


MARK  AN  X  ON  YOUR  CHOICES.     YOU  MAY  CHOOSE  MORE 
THAN  ONE*     THE  CHOICES  ARE: 

A,  ANIMALS  NEED  OTHER  ANIMALS. 

B.  ANIMALS  NEED  PLANTS. 

C,  PLANTS  NEED  ANIMALS, 

D.  FISH  DON'T  NEED  ANYTHING  ELSE. 

Collect  Worksheet  4-11  and  distribute  Worksheet  4-12. 

6,     (Activities  4-8  and  4-9)  Decomposers. 

WE  SAW  SOME  SLIDES  OF  ANIMALS  THAT  EAT  DEAD 
THINGS.     THEN  VIE  SET  UP  A  HOUSE  FOR  SOME 
ANIMALS  SO  THAT  WE  COULD  HAVE  SOME  DECOMPOSERS 
IN  OUR  CLASSROOM. 

MARK  AN  X  TO  SHOW  YOUR  OPINION  OF  THIS 
ACTIVITY. 

WI-IAT  SORT  OF  ANIMALS  WERE  THEY? 

WRITE  YOUR  ANSWER  ON  THE  LINE  UNDER  THIS 
QUESTION. 

WHAT  DID  THESE  ANIMALS  DO  THAT  MADE  US 
DECIDE  THEY  WERE  DECOMPOSERS? 

WRITE  YOUR  ANSWER  ON  THE  LINES  BELOW  QUESTION  6. 
Assist  students  with  spelling  as  necessary. 


7.     (Activities  4-iO  and  4-11)  Planting  in  Compost. 


TEACHING  STRATEGIES 


X  ON  YOUR  CHOICES.     YOU  MAY  CHOOSE  MORE 
i.     THE  CHOICES  ARE; 

^lALS  NEED  OTHER  ANIMALS. 

^LS  NEED  PLANTS. 

^JTS  NEED  ANIMALS. 

H  DON'T  NEED  ANYTHING  ELSE. 

sheet  4-11  and  distribute  Worksheet  4-12. 

ities  4-8  and  4-9)  Decomposers. 

SOME  SLIDES  OF  ANIMALS  THAT  EAT  DEAD 
THEN  WE  SET  UP  A  HOUSE  FOR  SOME 
SO  THAT  WE  COULD  HAVE  SOME  DECOMPOSERS 
CLASSROOM. 

X  TO  SHOW  YOUR  OPINION  OF  THIS 
Y. 

RT  OF  Ar>IIMALS  WERE  THEY? 

OUR  ANSWER  ON  THE  LINE  UNDER  THIS 
N*. 

D  THESE  ANIMALS  DO  THAT  MADE  US 
THEY  WERE  DECOMPOSERS? 

OUR  ANSWER  ON  THE  LINES  BELOW  QUESTION  6. 

nts  with  spelling  as  necessary. 

ities  4-10  and  4-11)   Planting  in  Compost. 


_ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


—mark  an  X  on  Choice  A  or  B. 


— mark  an  X  in  one  of  the  opinion  columns. 


— write  down,  "Pill  bugs,"  or  "Worms." 


— write  answers  such  as,  "They  ate  the  leaves." 


TEACHING  STRATEGIES 


AFTER  OUR  COMPOST  HAD  BEEN  GOING  FOR  SEVERAL 
WEEKS,  WE  TALKED  ABOUT  WHAT  THINGS  HAD 
DECOMPOSED  AND  WHAT  THINGS  HADN'T  BROKEN 
DOWN  AT  ALL.     THEN  WE  USED  OUR  COMPOST  TO 
PLANT  SEEDS. 

MARK  AN  X  TO  SHOW  YOUR  OPINION  OF  THIS 
ACTIVITY. 

WHAT  THINGS  IN  OUR  COMPOST  DECOMPOSED? 

WRITE  YOUR  ANSWERS  ON  THE  LINES  UNDER  THIS 
QUESTION. 

WHAT  THINGS  IN  OUR  COMPOST  DIDN'T  DECOMPOSE? 

WRITE  YOUR  ANSWERS  ON  THE  LINES  UNDER  THIS 
QUESTION. 


Assist  students  with  spelling  as  necessary. 

8.     (Activity  4-12)  Things  That  Breathe. 

WE  DID  AN  EXPERIMENT  TO  SEE  IF  SOMETHING  IN 
COMPOST  BREATHED.      WE  USED  A  TEST  SOLUTION 
THAT  TURNED  GREEN  OR  YELLOW  IF  SOMETHING 
BREATHED  INTO  IT. 

MARK  AN  X  TO  SHOW  YOUR  OPINION  OF  THIS  ACTIVITY 
IVHAT  WERE  THE  THINGS  IN  COMPOST  THAT  BREATHED? 
WRITE  YOUR  ANSWER  ON  THE  LINE. 
Assist  students  with  spelling  as  necessary. 


TEACHING  STRATEGIES 


.^OST  HAD  BEEN  GOING  FOR  SEVERAL 
LK£D  ABOUT  WliAT  THINGS  HAD 
MD  WHAT  THINGS  HADN'T  BROKEN 
THEN  WE  USED  OUR  COMPOST  TO 

SHOW  YOUR  OPINION  OF  THIS 

IN  OUR  COMPOST  DECOMPOSED? 
^JSWERS  OU  THE  LINES   UNDER  THIS 

IN  OUR  COMPOST  DIDN'T  DECOMPOSE? 
J^SWERS  ON  THE  LINES   UNDER  THIS 

ith  spelling  as  necessary • 

-12)  Things  That  Breathe. 

PERIMENT  TO  SEE  IF  SOMETHING  IN 
rHED,     WE  USED  A  TEST  SOLUTION 
3REEN  OR  YELLOW  IF  SOMETHING 
D  IT. 

SHOW  YOUR  OPINION  OF  THIS  ACTIVITY 
Z  THINGS  IN  COMPOST  THAT  BREATHED? 
^SWER  ON  THE  LINE. 
Lth  spelling  as  necessary. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


-mark  an  X  in  one  of  the  opinion  columns. 


— write  such  things  as,  "Grass/'  "Leaves," 


— write  such  things  as,  "Plastic,"  "Glass," 
"Metal,"  "Bottle  caps." 


— mark  an  X  in  one  of  the  opinion  columns. 


— write,   "Microbes. " 


TEACHING  STRATEGIES 


9.     (Activity  4-13)  Wet  and  Dry. 

THEN  WE  DID  ANOTHER  EXPERIMENT.     WE  PUT  DRY 
FOOD  IN  PETRI  DISHES-  AND  ADDED  WATER  TO  SOME 
OF  THE  DISHES.     WE  LEFT  THEM  IN  A  DARK  PLACE 
FOR  A  FEW  DAYS  TO  SEE  WHICH  GOT  MOLDY  FIRST. 

MARK  AN  X  TO  SHOW  . YOUR. OPINION  OF  THIS  ACTIVITY. 

DID  THE  FOOD  GET  MOLDY  FASTER  IF  IT  WAS  WET  - 
OR  DRY?  ■ 

MARK  AN  X  ON  YOUR  CHOICE,  WET  OR  DRY. 

10.  (Activity  4-14)  Cool  and  Warm. 

THEN  .  WE  DID  A  THIRD  EXPERIMENT.     WE  PUT  DIFFERENT  ■ 
SORTS  OF  FOODS  INTO  TWO  CARTONS.     ONE  CARTON  WE 
KEPT  IN  THE  CLASSROOM  AND  ONE  IN  THE  REFRIGERATOR.  ; 
■    WE  LOOKED  AT  THEM  EVERY  DAY  TO. SEE  WHICH  SPOILED 

FIRST.  .  .  ^  ;  ,  ■ 

MARK  AN  X  ON  THE  WORKSHEET,  TO : SHOW  YOUR  OPINION 
OF  THIS  ACTIVITY. 

WtJICH  PLACE  DID  FOODS  SPOIL  FASTER? 

MARK.AN  X  ON.  YOUR  CHOICE,  CLASSROOM  OR 
REFRIGREATGR. 

Collect  Worksheet'4-12  and  distribute  Worksheet  4-13..  j 

11.  (Activity  4-17)  Baking  Bread.  • 

•  REMEMBER  WE-IEN  WE  BAKED  OUR  OWN'BREAD?     WE  MADE 
FOUR  LOAVES  ,  AND  TWO  LOAVES  WERE  TALLER:  THAN  THE  :•  <:{■: 
■  OTHERS -AFTER  WE  FINISHED.  "  •  :  '. 


TEACHING  STRATEGIES 


Lvity  4-13)  Wet  and  Dry. 

DID  ANOTHER  EXPERIMENT.     WE  PUT  DRY 
EN  PETRI  DISHES  AND  ADDED  WATER  TO  SOME 
S  DISHES.  -LEFT  THEM  IN  A  DARK  PLACE 

FEW  DAYS  TO  SEE  WIICH  GOT  MOLDY  FIRST. 

X  TO  SHOW  YOUR  OPINION  OF  THIS  ACTIVITY. 

iE  FOOD  GET  MOLDY  FASTER  IF  IT  WAS  WET 

X  ON  YOUR  CHOICE,  WET  OR  DRY. 
vity  4-14)  Cool  and  Warm. 


DID  A  THIRD  EXPERIMENT.;     WE  PUT  DIFFERENT 
OF  FOODS   INTO  TVJO  CARTONS.     ONE  CARTON  WE 
[N  THE  CLASSROOM  AND  ONE  IN  THE  REFRIGERATOR. 
DKED  AT  THEM  EVERY  DAY  TO  SEE  ^VtllCH  SPOILED ' 


X  ON  THE  VJORKSHEET  TO  SHOW  YOUR  OPINION 
CS  ACTIVITY.  ■ 

I  PLACE  DID  FOODS   SPOIL  FASTER? 

X  on:  YOUR  CHOICE,  CLASSROOM ■ OR  • 
CREATOR.        :  ' 

pksheet  4rl2  and  distribute  Worksheet  4-13. 

Lvity  4-17)  Baking  Bread. 

Ier:  WHEN  m  :  BAKED  OUR  OWN  BREAD?     WE  ■  MADE 
[lOAVES,   AND:. TWO  LOAVES:  WERE  TALLER. THAN  -THE. 
AFTER  IVE  FINISHED.  .    .       ■     '  '  ■ 


ANTICIPATED  STUDENT  BEHAVIORS 


'Students  should: 


—ma-rk  ctn  -X  ±i?  one  of  the  opinion  columns. 


— -mark  an  X  on  wet.  :  .     /         ..  ■  ■ ! 


' — mark  an  X  in  one ■  of  the  opinion  columns." 


—mark  an  X'  on  "classroom." 


MATERIALS 


TEACHING  STRATEGIES 


MARK  AN  X  TO  SHOW  WHETHER  YOU  LIKED  THIS 
ACTIVITY,  mRE  NOT  INTERESTED,  DISLIKED  IT, 
OR  DON'T  REMEMBER  IT. 

WHY  WERE  TWO  LOAVES  TALLER? 

A.  THE  TALLER  LOAVES  HAD  YEAST. 

B.  THE  SHORTER  LOAVES  HAD  YEAST. 

C.  THERE  WERE  BAD  MICROBES  IN  THE  SHORTER  LOAVES, 

D.  SOMETHING  ATE  THE  SHORTER  LOAVES. 
MARK  AN  X  ON  YOUR  CHOICE. 

12.  (Activity  4-18)  Food  Cycles. 

CHOOSE  ONE  OF  THE  WORDS  TO  WRITE  IN  THE  BLANK 
TO  MAKE  THIS  INTO  A  FOOD  CYCLE:  MOUNTAIN 
LION,  DEER,  GRASS. 

THE  WORDS  ARE:     FROG,  SNAKE,  DECOMPOSER, 
MAN,  FRUIT. 

13.  (Activity  4-29)  Garbage. 

WHEN  WE  STARTED  LEARNING  ABOUT  GARBAGE  WE 
SAW  A  FILM. 

MARK  AN  X  ON  YOUR  WORKSHEET  TO  SHOW  YOUR 
OPINION  OF  THIS  ACTIVITY, 

WHAT  DID  THIS  FILM  SHOW  US? 

A.  GARBAGE  IS  PRETTY. 

B.  GARBAGE  IS  UGLY. 

C.  THERE  IS  TOO  MUCH  GARBAGE. 


FEACHING  STRATEGIES 


SHOW  WHETHER  YOU  LIKED  THIS 
IE  NOT   ICTfclEUiSTED,   DISLIKED  IT, 

:mber  it. 

loaves  taller? 

:r  loaves  had  yeast, 

'er  loaves  had  yeast. 

ie  bad  microbes  in  the  shorter  loaves. 

;  ate  the  shorter  loaves, 

your  choice. 

"18)  Food  Cycles. 

•  THE  WORDS  TO  WRITE  IN  THE  BLANK 
INTO  A  FOOD  CYCLE:  MOUNTAIN 
IRASS. 

;:     FROG,   SNAKE,  DECOMPOSER, 
23)  Garbage. 

'ED  LEARNING  ABOUT  GARBAGE  WE 

YOUR  WOWCSHEET  TO  SHOW  YOUR 
;IS  ACTIVITY. 

,  FILM  SHOW  US? 

:S  PRETTY. 

S  UGLY. 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


— mark  an  X  in  one  of  the  opinion  columns. 


— mark  an  X  on  A. 


— write ,   "Decomposer . " 


— mark  an  X  in  one  of  the  opinion  columns. 


TEACHING  STRATEGIES 


D.  THERE  IS  NOT  ENOUGH  GARBAGE.. 

E.  GARBAGE  SHOULD  BE  LEFT  AROUND. 
iMARK  AN  X  ON  YOUR  CHOICES. 

YOU  MAY  CHOOSE  MORE- THAN  ONE.    "   .  ' 

14.  (Activities  4-21  and  4-22)  Sorts ' of  Garbage . 

m  COLLECTED  ALL  THE  TRASH  FROM  OUR  CLASSROOM 
AND  WEIGHED  IT.'  THEN  WE  SAW  SOME  SLIDES  OF  A 
FAMILY'S  GARBAGE. 

MARK  AN  X  TO  SHOW  YOUR  OPINION. 

WHAT  SORTS  OF  GARBAGE  WILL ' DECOMPOSE? 

A.     CANS,       B.     BOTTLES,       C.     PAPER,       D.  FOOD, 
-    E.     WOOD,    ,   F.  PLASTIC 

MARK  AN  X  ON  YOUR  CHOICES.     YOU  MAY  CHOOSE  ' 
MORE  THAN  ONE.  ^  . 

15.  (Activity '4-23)   It's  a  Real  Dump. 

REMEMBER  WHEN'  WE  TOOK  OUR  FIELD  TRIP  TO  THE      ■  ; 
GARBAGE  DUMP?     MARK  AN  X  TO  SHOW  YOUR  OPINION 
OF  THIS  ACTIVITY.  '  v 

.WHAT  THINGS  IN  THE  GARBAGE  COULD  HAVE  BEEN 
RECYCLED?  ■.  ' 


A.  CANS,  B.  BOTTLES  C.  PAPER  "  D. 
E>     WOOD        F*  PLASTIC 


FOOD 


MARK  AN  X  ON  YOUR  CHOICES YOU  MAY  CHOOSE  MORE 
THAN  ONE. 

Collect  Worksheet  4-13  and  distribute  Worksheet  4-14. 


TEACHING  STRATEGIES 


ERE  IS  NOT  ENOUGH  GARBAGE • 

RBAGE  SEIOULD  BE  LEFT  AROUND. 

N   X  ON  YOUR  CHOICES. 

V  CHOOSE  MORE  THAN  ONE. 

vities  4-21  and  4-22)  Sorts  of  Garbage. 

LECTED  ALL  THE  TRASH  FROM  OUR  CLASSROOM 
IGHED  IT.  THEN  WE  SAW  SOME  SLIDES  OF  A 
'S  GARBAGE. 

N  X  TO  SHOW  YOUR  OPINION. 

CRTS  OF  GARBAGE  WILL  DECOMPOSE? 

NS,  3.  BOTTLES,  C.  PAPER,  D.  FOOD, 
CD,       F.  PLASTIC 

N   X  ON  YOUR  CHOICES.     YOU  MAY  CHOOSE 
HAN  ONE. 

vity  4-23)   It's  a  Real  Dump. 

ER  l^IEN  WE  TOOK  OUR  FIELD  TRIP  TO  TliE 
E  DUMP?     MARiC  AN  X  TO  SHOW  YOUR  OPINION 
S  ACTIVITY. 

HINGS   IN  THE  GARBAGE  COULD  HAVE  BEEN 
ED? 

NS,       B.     BOTTLES       C.     PAPER      D.  FOOD 
OD        F.  PLASTIC 

N  X  ON  YOUR  CHOI^^ES.     YOU  mY  CHOOSE  MORI:: 
^E. 

\  O 

csipR  !r""-13  and  distribute  Worksheet  4-14. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  should: 


— mark  an  X  on  B  and  C. 


— mark  an  X  in  one  of  the  opinion  columns. 


— mark  an  X  on  C,  D,  and  E. 


— mark  an  X  in  the  opinion  columns. 


— mark  an  X  on  A,  B,  C,  and  E. 

 ^ 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


IG.     (Activity  4-24)  Every  Litter  Bit  Helps. 

WE  DID  A  PROJECT  TO  HELP  KEEP  OUR  NEIGHBORHOOD 
CLEAivI. 

MARt;  AN  X  TO  SHOW  YOUR  OPINION  OF  THIS 
ACTIVITY. 

WlihT  CAI\1  YOU  DO  TO  CUT  DOWN  ON  THE  AMOUNT 
OF  GARBAGE? 

A.  PUT  GARBAGE  IN  THE  TRASH  CAN. 

B.  DON*T  USE  THINGS  THAT  CAN'T  BE  RECYCLED. 

C.  SAVE  THINGS  TO  BE  RECYCLED. 

D.  DON'T  RECYCLE  ANYTHING. 

MARK  AN  X  ON  YOUR  CHOICES.  YOU  MAY  CHOOSE  MORE 
THAN  ONE. 

17.     (Activity  4-25)  The  Recycling  Payoff  Game. 

REMEMBER  WHEN  WE  PLAYED  THE  RECYCLING  PAYOFF 
GAME?     WE  DRILLED  FOR  OIL,   GOLD,   LEAD,  AND 
OTHER  THINGS. 

MARK  AN  X  TO  SHOW  YOUR  OPINION  OF  THIS  ACTIVITY. 
IVIiAT  WAS  THE  BEST  WAY  TO  WIN  THE  GAME? 

A.  BUY  LAND. 

B.  RECYCLE  YOUR  RIG. 

C.  SELL  YOUR  RIG. 

D.  -  SELL  YOUR  LAHD. 


TEACHING  STRATEGIES 


4-24)   Every  Litter  Bit  helps. 
PJECT  TO  HELP  KEEP  OUR  NEIGHBORJiOOD 

3  SHOW  YOUR  OPINION  OF  THIS 

IJ^  DO  TO  CUT  DOWN  ON  THE  AMOUNT 

JAGE  IN  THE  TRASH  CAiN . 

E  THINGS  THAT  CAiN'T  BE  RECYCLED. 

NGS  TO  BE  RECYCLED. 
!:CYCLE  AiNYTUING. 

J   YOUR  CHOICES'.     YOU  MAY  CHOOSE  MORE 

1-25)  The  Recycling  Payoff  Game. 

N  VIE  PLAYED  THE  RECYCLING  PAYOFF 
BILLED  FOR  OIL,  GOLD,    LEAD,  AND 
\ . 

>  SHOW  YOUR  OPINION  OF  THIS  ACTIVITY, 

BEST  WAY  TO  WIN  THE  GAME? 
). 

YOUR  RIG. 
IR  RIG. 
R  T.Af^D. 


-ERIC. 


ANTICIPATED  STUDENT  BEHAVIORS 


students  should: 


--mark  an  X  in  one  of  tlie  opinion  columns. 


— mark  an  X  on  B  and  C. 


— mark  an  X  in  one  of  the  opinion  columns. 


TEACHING  STRATEGIES 


,    MARK  AN  X  ON  YOUR  CHOICE:.  ; 
Collect  Worksheet  4-14. 

Tell  the  students  that  tomorrow  they  can  talk . about  the 
answers  to  the  ques^tions  on  the  four  worksheets.  Then 
if  they  want  to  work  again  on  any  activity  they  talked 
cibout  today,  they  may  do  so. 

After  class,  turn  to  the  Responsibilities  and 
Accomplishments  page  of  the  Student  Record  of  Progress 
and  enter  your  judgment  of  each  student's  interest 
and  involvement  in  science • '  Then,  use  an  extra  set 
of  worksheets  for  Part  I  to  tally  the  student  ratings  ' 
of  each  of  th^  activities . 

Look  for  the  most  popular  and  least  popular  activities." 
Then  look  over  each  worksheet  to  find  out  which       ;i  *  :' 
students  indicated  the*  least  interest  in  .  science.    .       j  ; 
Compare  this  with  your  own  ratings  of  each  student's  ,  / 
interest.  '  •  '  /:  ; 

■  If  you  have  students  who  frequently  indicated  dis-  ■ 
interest,  dislike,  or  no  memory  for  a  number  of  ■ 
activities,;  it  is  possible  that  they  are  trying  to  ^ 
indicate  personal,  social ,  or  emotional  problems 
rather  than  simply,  that  they  don' t  like  science.  '  •  ■^■ 
Bear  in  mind  that  part  of  the  problem  might  be  you  —  -  ^ 

•a  personality  conflict  that  may  not  be  easily  resolved.  J. 
Whatever  the  cause,  these  students  need  attention  and. 

understanding.     Look  at  your  records  of  background  and  v 
understanding  for  clues.    Visit  .their  homes.     Review  " 
their  school  placement.    ,In  tha  next ; unit  try  to  draw  .  = 
them  into  the  activities.     Use-  Tallysheet"  4-8  to 
summarize  student  responses  to  tlie  questions  on  , 
Worksheets  4-11  through  4-14.    Then  use  the  tallysheet  ; 
and  the  guidelines  that  follow  {preceeding  Part  II  : 
of  this  activity)  to  record  the  results  on  Worksheets 
4-11,  4-12,  .4-13,  and  4-14.    As  you  record  the  results. 


TEACHING  STRATEGIES 


[    X   ON    YOUR  CHOICE, 
isheet  4-14. 

idents  tihat  tomorrow  tiiey  can  talk  about  the 
iie   questions   on    the    four   worksheets  .  Then 

to  work   again   on  any  activity   they  talked 

they  may  do   so . 

turn    to    the   Responsibilities  an4. 
nts   page   of   the    Student  Record  of  Progress 
ur    judgment  of   each   student's  interest 
ent   in  science.      Then,    use   an   extra  set 
s    for   Part   I    to    tally    the    student  ratings 
he  activities. 

most  popular  and  least  popular  activities, 
er  each  worksheet   to   find  out  which 
icated   the   least   interest   in  science. 

with  your  own   ratings   of   each  student's 


students. who   frequently    indicated  dis— 
slike,   or   no  memory   for  a  number  of 
it   is   possible    that   they   are   trying  to 
sonal/    social/    or   emotional  problems 
simply   that   they   don't   like  science. 

that  part  of    the  problem  might  be  you   

/  conflict   that  may   not  be   easily  resolved. 

cause,    these    students   need  attention  and 
J.      Look   at  your  records   of  background  and 
J   for   clues.      Visit   their  homes.  Review 

placement.      In    the   next  unit   try   to  draw 
5   activitj.es.      Use  Tallysheet  4-8  to 
ident  responses    to    the   questions  on 
-11   through   4—14.      Then  use   the  tallysheet 
iline3   that  follow  '(preceeding  Part  II 
''i        O       record   the   results   on  Worksheets 
l-Cni/^'d  4-14.      As   you   record   the  results. 


ANTICIPATED  STUDENT  BEHAVIORS 


Students   should : 
— mark  an  X  on  B . 


TEACHING  STRATEGIES 


write  occasional  conunents  or  words  of  praise  on.  the 
worksheets:,  (which  should  be  returned  to  the  students 
the  next  day) . 

Guidelines  for  Scoring  Worksheets 
4-11,  4-12,  4-13,  and  4-14>  ■ 

The  outline  below  will  assist  you  in  scoring  student 
responses  on  Tallysheet  4-8. 

Questions  5,  11,  13,   14,  15,  16,  and  17:     Circle  twe 
letters  that  each  student  marks. 

Question  1:     Circle  the  number  of  things  that  each 
student  listed  as  going  into  compost. 

Question  2.     Circle  SNAKE  and/or  GRASS  if  the  student 
marked  them.     Circle  OTHER  for  any  other  answer  the. 
student  marked . 

Question  3.     Circle  YES  if  the  student  indicates  that 
the  body-building  material  was  passed  to  the  hair  by 
eating  the  meat'  from  the  cow.     Otherwise,  circle  NO.  / 

Question  4:     Circle  YES  if  the  student  indicates  some 
effect  on  other  plants  and/or  animals.  -Otherwise,  ■ 
circle  NO. 

Question;:  6:     Under  the  column -marked  "Name,V  circle  YES^ 
if  tlie  student  correctly  names  the  animal.  Otherwise, 
circle  NO.     Under  the  column  marked  "Function,"  circle 
YES  if  the  student  indicated  that  the  animal  ate  the 
.leaves.     Otherwise ,  circle  NO.  \  •; 

Question  7:     Under  the  column  marked  "Decomposed," 
circle  the  number  of  things  the  student  listed  as 
things  that  were,  decomposed.     Under  the  column 
marked  "NOT  Decomposed,"  circle  the  number  of  things 
that  the  student  listed  as  things  that  were  not. 
decomposed.. 


TEACHING  STRATEGIES 


.  cominents  or  words  of  praise  on  the 
!h  should  be  returned  to  the  students 


Icoring  Worksheets 
/  and 


w  win:  assist  you  in  scoring  student 
lysheet  4~8, 

13,  14/15,  16,  and  17:     Circle  the 
h  student  marks,  . 

cle  tlie  number  of  things  tliaf  each 
s  going  into  compost, 

cle  SNAKE,  and/or  GRASS  if  the  student 
rcle  OTHER  for  any  other  answer  the 

cle  YES  if  -the  student  indicates  that 
g  material  V  .s  passed  to  the  hair  by 
from  .the  cow.     Otherwise,  circle  NO, 

cle  YES  if  the  student  indicates  some 
plants  and/or  animals.  Otherwise, 

er.  the  column  marked  "Name,"  circie  YES 
Drrectly  names  the  animal,  Otherv/ise:, 
r  the  column  marked  "Function, " : circle 
at  indicated  that  the  animal  ate  the 
3e,  circle  NO, 

Br  tlie  column  marked  "Decomposed,"  • 
r  of  things  the  student  listed  as 

decomposed.     Under  the  column  - 
nposed,"  circle  the  number  of  things 

listed  as ■things  that  were  not 

^ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 
4-28 
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MATERIALS 


TEACHING  STRATEGIES 


Question  8;    Circle  YES  if  the  student  wrote  microbes. 
Otherwise,  circle  NO. 

Question  9:    Circle  YES  if  the  student  marked  wet. 
Otherwise,  circle  NO. 

Question  10:    Circle  YES  if  the  student  marked  the 
classroom.    Otherwise,  circle  NO. 

Question  12:    Circle  YES  if  the  student  wrote 
decomposer. 

Guidelines  for  Interpretation  and  Recording 
in  the  Student  Record  of  Progress 

The  items  in  this  review  assess  an  understanding  of  the 
concepts  in  this  unit.    Some,   in  addition,  assess  a 
higher  level  of  abstract  thinking  and  are  used  to 
identify  the  students  who  have  developed  their 
reasoning  skills. 

The  following  instructions  will  help  you  interpret 
scores  and  record  results  in  the  Student  Record  of 
Progress . 

Question  1  assesses  the  student's  understanding  of 
the  concept  of  compost  and  his  memory  regarding  what 
things  were  put  into  the  compost  pile.     Turn  to  the 
Concepts  page  of  the  Student  Record  of  Progress 
and  find  the  column  marked  "Activity  4-28,  Compost." 
Based  on  the  number  of  things  that  your  class  added 
to  the  compost  piles,  rate  each  student's  response  as 
HIGH,  SOME,  or  LOW. 

Question  2  assesses  the  student's  understanding  of  the 
concept  of  food  chains.    Find  the  colvimn  marked 
"Activity  4-28,  Food  Chains"  on  the  concepts  page. 
Circle  HIGH  if  the  student  marked  both  SNAKE  and 
GRASS.    Circle  SOME  if  he/she  marked  one  of  the  two. 
Circle  LOW  if  he/she  marked  neither  of  the  two. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


:■  Circle  YES  if  the  student  wrote  microbes, 
circle  NO. 

:    Circle  YES  if  the  student  marked  wet. 
circle  NO. 


Circle  YES  if  the  student  marked  the 
Otherwise,  circle  NO. 

Circle  YES  if  the  student  wrote 


for  Interpretation  and  Recording 


lent  Record  of  Progress 


n  this  review  assess  an  understanding  of  the 

tjiis  unit.     Some/  in  addition,  assess  a 
1  of  abstract  thinking  and  are  used  to 
le  students  who  have  developed  their 
kills. 

ng  instructions  will  help  you  interpret 
record  results  in  the  Student  Record  of 


assesses  the  student's  understanding  of 
of  compost  and  his  memory  regarding  what 
put  into  the  compost  pile.    Turn  to  the 
ge  of  the  Student  Record  of  Progress 
le  column  marked  "Activity  4-28,  Compost." 

number  of  things  that  your  class  added 
ost  piles,  rate  each  student's  response  as 
or  LOW.  . 

assesses  the  student's  understanding  of  the 
food  chains.    Find  the  column  marked 
-28,  Food  Chains"  on  the  concepts  page. 

if  the  student  marked  both  SNAKE  and 
cle  SOME  if  he/she  marked  one  of  the  two. 
if  he/she  marked  .neither  of  the  two. 


TEACHING  STRATEGIES 


Question  3  assesses  the  .student's  understandin:j  of  the 
concept  of  the  transfer  of  body-building  materials 
from  one  organism  to  another.    Find  the  coliamn  marked 
"Activity  4-28,  Long  Journey"  on  the  Concepts  page. 
Circle  YES  if  the  student  answered  question  3  correctly. 

yQuestion  4  assesses  the  student's    understanding  of  the 
concept  of  food  webs.     In  addition,  this  question 
assesses  a  student's  ability  to  predict  outcomes. 
Because  predicting  outcomes'  involves  a  higher  degree  of 
abstract  thinking,  some  students  will  not  be  successful 
in  this  task.     Students  who  are  not  able  to  predict  out- 
comes  will  need  time  and  many  experiences  to  develop 
these  skills.     Find  the  column  marked  "Activity ^ 4— 28, 
Food  Web"  on  the  Concepts  page.     Circle  YES  if  the 
student's  answer  indicates  that  other  animals  would  be 
affected  in. some    /ay,  such  as  going  hungry  or  dying. 
Otherwise,  circle  NO. 

Question  5  assesses  the  student's  understanding  of  the 
concept  of  interdependence  of  living  things .    Find  the 
column  marked  "Activity  4-28,    interdependence"  on  the 
Concepts  page.    Circle  YES  if  tixe  student  marked  both 
choices  A  and  B.    Otherwise,  circle  NO. 

Question  6  assesses  the  student's  understanding  of  the 
concept  of  decomposers.    Find  the  column  marked  "Activity  , 
4-28,  Decomposers"  on  the  Concepts  page.     Circle  YES. j 
if  the  student  had  indicated  the  function  of  decomposciirs . 
OtheiiTvise,  circle  NO. 

Question  7  assesses  the  student's  understanding  of 
planting  in  compost  by  asking  students  which  items 
decomposed  and  which  did  not.     Find  the  column  marked 
"Activity  4-28,  Planting . in -Compost"  on  the  Concepts 
page^    Bas e d  upon  the  number  of  things  in  each  category  ; 
in  your  class ,  rate  each  student's  response  as  HIGH, 
SOME,  or  LOW. 


TEACHINO  STRATEOIES 
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MATERIALS 


TEACHING  STRATEGIES 


Question  8  assesses  the  student's  understanding  of  the 
concept  that  microbes  breathe.    Find  the  column  marked 
"Activity  4-28,  Things  that  Breathe"  on  the  Concepts 
page.    Circle  YES  if  the  student  had  indicated  that  it 
was  microbes  that  were  breathing.     Other^vise,  circle  NO. 

Questions  9  and  10  assess  the  student's  understanding  of 
the  concept  of  the  conditions  which  contribute  to  the 
decomposition  of  food.     Find  the  column  marked  "Activity 
4-28,  Decomposing  Conditions"  on  the  Concepts  page. 
Circle  YES  if  the  student  marked  both  Questions  9  and  10 
correctly.     Otherwise,  circle  NO. 

Question  11  assesses  the  student's  understanding  of  the 
concept  that  yeast  causes  bread  to  rise.    Find  the 
column  marked  "Activity  4-28,  Baking  Bread"  on  the 
Concepts  page.    Circle  YES  if  the  student  marked  choice 
A.    Otherwise,  circle  NO. 

Question  12. assesses  the  student's  understanding  of  the 
concept  of  food  cycles.     Find  the  column  marked  "Activity 
4-28,  Food  Cycles"  on  the  Concepts  page.     Circle  YES 
if  the  student  wrote  decomposer.    Otherwise,  circle  NO. 

Question  13  assesses  the  student's  understanding  of  the 
concept  of  the  amount  and  look  of  garbage  we  produce. 
Find  the  column  marked  "Activity  4-28,  Garbage."  Circle 
YES  if  the  student  marked  choices  B  and  C.  Otherwise, 
circle  NO. 

Question  14  assesses  the  student's  understanding  of 

the  concejit  that  some  things  in  garbage  decompose,  while 

others  do  not.     Find  the  column  marked  "Activity  4-28, 

Decomposers"  on  the  Concepts  page.     Circle  YES  if  the 

student  marks  choices  C,  D,  and  E  and  no  others 

as  things  that  will  decompose.    Otherwise,  circle  NO. 

Question  15  assesses  the  student's  understanding  of  the 
concept  of  recycling.    Find  the  coloimn  marked  "Activity 
4-28,  Recycling"  on  the  Concepts  page.    Circle  YES  if  the 
student  marks  choices  A,  B,  C,  and  E  and  no  others  as 
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fi  8  assesses  the  student *s  understanding  of  the 
that  microbes  breathe.    Find  the  column  marked 
:y  4-28,  Things  that  Breathe"  on  the  Concepts 
Circle  YES  if  the  student  had  indicated  that  it 
robes  that  were  breathing.    Otherwise,  circles  NO, 

IS  9  and  10  assess  the  student's  understanding  of 
:ept  of  the  conditions  which  contribute  to  the 
sition  of  food.    Find  the  column  marked  "Activity 
^composing  Conditions*'  on  the  Concepts  page. 
fES  if  the  student  marked  both  Questions  9  and  10 
.y.     Otherwise  I  circle  NO. 

1  11  assesses  the  student's  understanding  of  the 
that  yeast  causes  bread  to  rise.    Find  the 
larked  "Activity  4-28,  Baking  Bread"  on  the 
;  page.     Circle  YES  if  the  student  mr^rked  choice 
\rwise,  circle  NO. 

I  12  assesses  the  student's  understanding  of  the 
of  food  cycles.    Find  the  column  marked  "Activity 
)od  Cycles"  on  the  Concepts  page.     Circle  YES 
ttudent  wrote  decomposer.    Otherwise,  circle  NO. 

I  13  assesses  the  student's  understanding  of  the 
of  the  amount  and  look  of  garbage  we  produce. 
I  column  marked  "Activity  4-28,  Garbage."  Circle 
he  student  marked  choices  B  and  C.  Otherwise, 
ID. 

I  14  assesses  the  student's  understanding  of 

lept  that  some  things  in  garbage  decompose ,  while 

o  not.    Find  the  column  marked  "Activity  4-28, 

fers"  on  the  Concepts  page.     Circle  YES  if  the 

marks  choices  C,  D,  and  E  and  no  others 

s  that  will  decompose.     Otherwise,  circle  NO. 

15  assesses  the  student's  understanding  of  the 
of  recycling.     Find  the  column  marked  "Activity 
cycling"  on  the  Concepts  page.     Circle  YES  if  the 
ra  - hoices  A,  B,  C,  and  E  and  no  others  as 
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things  that  could  have  been  recycled.  Otherwise,  circle 
NO. 

Question  16  assesses  the  student's  understanding 
of  the  concept  of  how  to  reduce  the  amount  of  garbage. 
Find  the  column  marked  "Activity  4-28,  Less  Garbage"  on 
the  Concepts  page;.     Circle  YES  if  the  student  marked 
choices  B  and  C  and  no  others  as  ways  to  reduce  the 
amount  of  garbage.     Otherwise,  circle  NO. 

I 

Question  17  again  assesses  the  concept  of  recycling. 
Recycling  in  this  case  is  assessed  in  terms  of  the  best 
way  to  win  the  Recycling  Payoff  Game.    Find  the  column 
marked  "Activity  4-28,  Recycling  Payoff  Game"  on  the 
Concepts  page.    Circle  YES  if  the  student  marked 
Recycle  Your  Rig,  as  the  best  way  to  win  the  game. 
Otherwise,  circle  NO. 

Part  II. 

As  you  return  the  worksheets  from  Part  I  to  the  students, 
congratulate  them  on  what  they  have  learned. 

FOR  A  LITTLE  WHILE  LET'S  TALK  ABOUT  THE 
QUESTIONS  YOU  ANSWERED.     AS  WE  GO  ALONG,  I 
WILL  TELL  YOU  WHICH  ACTIVITIES  WERE  THE 
MOST  POPULAR.      YOU  CAN  CHOOSE  A  FEW  FAVORITES 
TO  DO  AGAIN  IF  YOU  WOULD  LIKE.     NOW  LOOK  AT 
QUESTION  1.     WHO  WANTS  TO  TELL  THE  ANSWER? 


If  for  Question  1,  or  later  questions,  some  students  have 
a  reasonable  justification  for  an  answer  that  you  had 


GIVESEVERA 
STUDENTS  ACH 
TO  RESPONI 
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have  been  recycled.    Other^rtfSs.e.^r  risarcOl:^ 


ses  the  student's  understanding 

how  to  reduce  the  amount  of  garbagjs:.. 
arked  "Activity  4-28,  Less  Garfeag::^'^  :o;n: 

Circle  YES  if  the  student  mair^fced: 
:id  no  others  as  ways  to  reduce  -tfe^gL: 
Otherwise,  circle  NO. 


assesses  the  concept  of  recycling:., 
case  is  assessed  in  terms  of  the  .bes^t: 
y cling  Payoff  Game.     Find  the  coZamni 

Recycling  Payoff  Game"  on  the- 
Lrcle  YES. if  the  student  marked  By. 
as  the  best  way  to  win  the  game,. 
NO. 


[worksheets  from  Part  I  to  the  studenits,- 
on  what  they  have  learned, 

[WHILE  LET'S  TALK  ABOUT  THE 
ANSWERED.     AS  WE  GO  ALONG,  I 
WHICH  ACTIVITIES  WERE  THE 
YOU  CAN  CHOOSE  A  FEW  FAVORITES 
tF  YOU  WOULD  LIKE.     NOW  LOOK  AT 
[who  WANTS  TO  TELL  THE  ANSWER? 


I  B^E  D  STUDENT  IKSS«W^I®RS; 


■4-281 


Sifcrndenfes :  .sho.uia.: 


:is:ei  ihands  to  tell  Ithi-jagis: -.that -w.erje:  ;pu.t  in  the 
.c.omposte...  ■  - 


GiJe  SEVEBlft'll 
STUDENTS  A  CHftNCE^ 
TO  RESPOND 


or  later  questions,  some  students  have 
fication  for  an  answer  that  you  had 
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scored  incorrect,  be  sure  to  change  your  rating  and  praia 
their  good  thinking. 

Discuss  each  of  "the  questions  fully,  allowing  students  to 
give  all  their  various  answers  and  giving  them  the 
opportunity  to  decide  which  is  correct.     Have  students 
challenge  and  defend  the  answers.     (Refer  to  guidelines 
for  scoring  the  worksheets  for  acceptable  answers  to 
each  question.)     For  each  question,  discuss  the  popularit 
of  the  activity  it  was  drawn  from  and  let  students  choose 
several  activities  to  repeat  if  they  wish. 

Please  send  all  student  worksheets  and  Tallysheet  4-8 
to  BSCS, 


TEACHING  STRATEGIES 


>rrect|  be  sure  to  change  your  rating  and  praise 
thinking. 

?h  of  the  questions  fully,  allowing  students  to 
leir  various  auiswers  and  giving  them  the 
f  to  decide  which  is  correct.     Have  students 
^nd  defend  the  answers.     (Refer  to  guidelines 
f  the  worksheets  for  acceptable  answers  to 
.on.)     For  each  question,  discuss  the  popularity 
.vity  it  was  drawn  from  and  let  students  choose 
:ivities  to  repeat  if  they  wish. 

i  all  student  worksheets  and  Tallysheet  4-8 


ANTICIPATED  STUDENT  BEHAVIORS 


Upon  aompletion  of  this  activity j  each  student 
shouldy  as  a  minimum: 

— have  participated  in  a  review  of  Unit  IV 
— have  responded  to  Worksheets  4-'12  through 
4^14 

— hopoe  participated  in  a  discussion  of  answers 
to  the  questions  on  the  worksheets. 


Activity  name  suggested  by  class: 


Teacher 


5, 


6. 


BSCS  USE:    Post        Tally  Rev 


Day  1 

Day  2 

Day  3 

Day  4 

Day  5 

Day  6 

1. 

Date  taught  (month 
and  date,  e.g.  11/2) 

2. 

Minutes  of  class  time 
on  science  each  day 

3. 

Minutes  preparing  for 

4« 

each  day's  science  class 

Students  absent  on  each 
date  (Use  ID  Number) 

Student  interest:    Check  the  portion  of  your  class  in  each  category. 

NONE        UP  TO;       1/4      1/2  3/4 

HIGH  INTEREST 


ALL 


MODERATE  INTEREST  OR  INDIFFERENCE 
RESISTANCE  OR  DISLIKE 


Equipment  problems?  In  kit?  □  No  □  Yes  Obtained  by  you?  □  No  DYes 
If  problems,  what  were  they  and  how  would  you  resolve  them? 


1  m      Did  students  have  difficulty  understanding  any  concepts  or  vocabulary? 
□  No        □  Yes    —  Pages  and  Problem: 


8,      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?    If  not,  how  could  the  activity  be  made  more  practical? 


Were  teacher  instructions  clear  enough  to  follow?     □  Yes    □  No  —  Pages  and  Problem: 


10*    Did  you  omit  any  part(s)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11,    Your  rating  of  this  activity: 

□  Worthwhile         □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthiest; 
—keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 
unchanged  when  the  curriculim  is  revised?    Page(s)^  Comment: 


Specific  Questions: 

\2.    Were  there  any  activities  which  few  of  the  students  recalled? 


13.    How  do  the  students  react  to  these  assessment  sheets? 
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8«      Will  the  knowledge  gained  from  this  activity  be  something  the  students  will  use 
in  their  everyday  life?     If  not,  how  could  the  activity  be  made  more  practical? 


9.      Were  teacher  instructions  clear  enough  to  follow?    □  Yes    □  No  —  Pages  and  Problem 


10.    Did  you  omit  any  part(s.)  of  this  activity?    □  Yes    □  No  —  Identify  which  part(s) 
were  omitted  and  WHY: 


11.  Your  rating  of  this  activity; 

□  Worthwhile  □  Of  value — needs  the       □  Worth  salvaging — make       □  Worthless 
— keep  as  is         revision  suggested  major  changes  described       — drop  it 

If  revision  is  suggested,  what  parts  of  this  activity  should  be  retained 

unchcinged  when  the  curriculiim  is  revised?    Page(s)  Comment: 

Specific  Questions; 

12.  Were  there  any  activities  which  few  of  t  ie  students  recalled? 


13.     How  do  the  students  react  to  these  assessment  sheets? 


14.     Please  send  in  Tallysheet  4-8  and  Worksheets  4-11  through  4-l4< 


Teacher 


A.     In  the   space  below  tell  what  went  right,    what  went  wrong,   what  you  did  to  make 
.the  activity  a  success,   and  specifically  how  you  would  rewrite ^the  activity. 
Whenever  practical  write  all  over  your  second  copy  of  the  Guide.      Tear  out  the 
activity  and  send  the  annotated  Guide  along  with  this  form. 


B*.      What  anecdotes  of  student   learning  did  you  see  or  hear   in  your  classroom? 


Concern    (or  questions)    about  contents 


CO 

B.  What  anecdotes  of  student  learning  did  you  see  or  hear  in  your  classroom?  ^ 

C.  Concern  (or  questions)  about  content:  g 


D.    J^essages  for  staff  (we  will  read  and  respond  immediately)  :  ^ 


8 


0 

Have  you  answered  each  question,  attached  annotated  Guide,  your  revisions,  student  § 

Q  work,  tallysheets,  etc?  h 
1-  n  I  Qi 


Was  tJiG  background  ln£onnat:lon  for  this  core  clear  arsd  useful?  OYos  DNo 

Comment:: 


2,       Was  there  too  much  preparatory  reading  and  too  many  directions  givon  to  the 
teacher?  D  Yes  D  No 

Comment: 


3»       Was  it  clear  to  you  why  these  particular  activities  were  chosen  and  the  direction 
they  were  leading?         D  Yes         D  No 


4.       How  would  you  increase  the   clarity  of  this  core  for  students?      (Help  them  lander- 
stand  why  they  are  doing  these  activities.) 


Is  there  a  practical    (taJco-homc)    value  for  your  students   in  these  activities? 

D  Yes  □  No     If  yes,  what  do  you  see  as  the  "take-homeV   lesson?     If  no^ 

what   is  needed?  ♦ 


In  these  materials,  what  things  did  your  students  find  difficult  to  do? 


7.       Comment  ahout  the   amount  of  reading  cmd  writing  required  of  students*  Should 
there  be  more  or  less  in  this  core? 


Were  the  Clues  to  Success  and  Student  Record  of  Progress  helpful  in  this  core? 
D  Yes  DNo       If  helpful,  how  are,  they  helpful? 


Did  you  maJce  use  of  the  Planning  Guide  included  in  the  introductoiry  material  for 

this  core?  □  Yes  □  No 

Comment: 


XO*     During  this    core  was  class  time  taken  for  students  to  observe  the  pond,  pets,  or 
plants ;  play  games   from  earlier  activities ,  or  explore  science  ideas  not  in  the 
materials?  □  Yes  □  No 

Comment :  ^ 


11.     If  you  could  teach  your  way,    rather,  than  following  the  Guide,  how  would  you 
do  it? 


•  Old  the  activities   fulfill  the  purposes  described  by  the  core  objectives  and 

^j^y^^za.t,xQmi'L&'>  □  Yes  □  No 

hKJL 


CO 

o 

CO 


o 


o 

I 

&» 
o 

Comment:  o 


6«      In  these  materials,  what  things  did  your  students  find  difficult  to  do? 


?•      Conunent  about  the  amount  of  reading  and  writing  required  of  students.  Should 
there  be  more  or  less  in  this  core? 


64      Were  the  Clues  to  Success  and  student  Record  of  Progress  helpful  in  this  core? 
□  Yes       DNo      If  helpful,  how  are  they  helpful? 


9«      Did  you  make  use  of  the  Planning  Guide  included  in  the  introductory  material  for 
this  core?        DYes  DNo 
Comment: 


10.    During  this  core  was  class  time  taken  for  students  to  observe  the  pond,  pets,  or 
plants;  play  games  from  earlier  activities^  or  explore  science  ideas  not  in  the 
materials?        DYes  DNo 
Comment : 


11.    If  you  could  teach  your  way,  rather  than  following  the  Guide ^  how  would  you 
do  it? 


12,    Did  the  activities  fulfill  the  purposes  described  by  the  core  objectives  and 
rationale?       DYes  DNo 
Comment: 


13.    Which  of  your  students  do  you  believe  were  unsuccessful  in  achieving  the 
objectives  of  this  core  of  activities?  Explain: 
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NEW  STUDENTS  ENTERING  DURING  THIS  CC 


Date  Entered 

Last  Name 

Name  Used 

Ethnic  Group 

Sex 

Birthdate 

Test  Date 

Tea 

W     B     S  0 

M  F 

W  B 

V     B     S  0 

M  F 

W  B 

W     B     S  0 

M  F 

W  B 

W     B     S  0 

M  F 

W  B 

W     B     S  0 

M  F 

W  B 

W     B     S  0 

M  F 

W  B 

w 

B 
S 


white 

black 

Spanish" 

American 

other 


STUDENTS  DROPPED  IN  THIS  PERIOD 


Date  Dropped 

Last  Name 

First 

Reason  for  Dropping 

ERIC 


:  Group 

Sex 

Birthdate 

Test  Date 

Test 

Total 

Verbal 

Performance 

Previous  Test  Scor( 

S  0 

M  F 

W  B  0 

S  0 

M  F 

W  B  0 

S  0 

M  F 

W  B  0 

S  0 

M  F 

W  B  0 

s  o 

M'  F 

W  B  0 

S     0  ■ 

M  F 

W  B  0 

NEW  STUDENTS  ENTERING  DURING  THIS  CORE 


lite 
ack 

anish- 
ler  i  can 
her 


VJ=VJISC' 
B=Binet 
0=Other 
(Name) 


eason  for  Dropping 


e  and  my* 
ERvironment 


f  Camera 


Labels   and  safety  pins 


Camera 
Film 


Baby  food  jars  or  similar  small 

jars 
Plastic  bags 


Map  of  world  cind/or  United  States 


UNIT  IV 

TRANSFER  AND  CYCLING  OF  MATERIALS  IN  MY  ENVIR0NMEN1 
CHANGE  OF  PACERS 


1.  Have  students,  working  in  groups  of  three  or  four,  use  a  d 
with  which  to  build  a  photographic  food  chain.  To  some  gr 
the  chain  with  man.  Permit  the  more  capable  students  to  s 
the  plant  source.  .  Encourage  students  to  try  for  a  chain  a 
of  students  will  be  able  to  work  at  a  time  because  of  limi 
work  between  classes,   during  free  periods,   at  lunch  breaks 

2.  Build   a  food  chain   involving  one  of  the   classroom  pets.  U 

3.  Who  am  I?      Pin   cards  on  students'    backs,   without  their  see 
animal   from  the  Food  Chain  Game.      Students  ask  each  other 
"Who  do   I   eat?"   in  order  to  guess  what  plant  or  animal  the; 

4.  Students  may  wish  to  photograph  the  food  web  that  has  been 
than  one  student  wishes  to  do  this ,  a  new  arrangement  of  tj 
Display  the  pictures  on  the  bulletin  board. 

5.  Have  the  students  determine  which  living  things  in  the  loc< 
living  things.      Construct  as   long  a   list  as  possible. 

Example:  Cats  — — —  Rats 

Birds  Insects 

Gulls  Fish 

6.  During  the  field  trip  (Activity  4-5)  it  might  be  possible  : 
or  animals  for  their  pond.  Bring  appropriate  containers  si 
etc. 

7.  Plants  collected  on  the  field  trip  (Activity  4-5)  may  be  uj 
on  the  bulletin  board. 

8.  On  a  large  U.  S*  or  world  map  have  the  students  write  in  tl 
in  the  area<s)    where  they  are  most  commonly  found. 


UNIT  IV 

NSFER  AND  CYCLING  OF  MATERIALS  IN  MY  ENVIRONMENT 
CHANGE  OF  PACERS 


BSCS 


nts,  working  in  groups  of  three  or  four,  use  a  camera  to  take  appropriate  pictures 

to  build  a  photographic  food  chain.    To  some  groups  you  may  give  the  hint  to  start 
with  man.     Permit  the  more  capable  students  to  start  with  any  animal  and  proceed  to 
source.    Encourage  students  to  try  for  a  chain  as  long  as  possible.    Only  one  group 
will  be  able  to  work  at  a  time  because  of  limited  equipment.    Permit  students  to 
n  classes,  during  free  periods,  at  lunch  break,  and  so  forth. 

Dd  chain  involving  one  of  the  classroom  pets.    Use  pictures  or  drawings. 

Pin  cards  on  students*  backs,  without  their  seeing  the  card,  to  depict  a  plant  or 
Xi  the  Food  Chain  Game.    Students  ask  each  other  questions  such  as  '*Who  eats  me?" 
at?"  in  order  to  guess  what  plant  or  animal  they  are. 


Activity  4-1 


Activity  4-1 
Activity  4-1 


ay  wish  to  photograph  the  food  web  that  has  been  constructed  on  the  floor.     If  more      Activity  4-4 
tudent  wishes  to  do  this,  a  new  arrangement  of  the  cards  could  be  used  to  build  a  web. 
pictures  on  the  bulletin  board. 


tudents  determine  which  living  things  in  the  local  environment  feed  on  which  other 
ngs.     Construct  as  long  a  list  as  possible. 


Activity  4-4 


Example: 


Cats  - 

Birds 

Gulls 


Rats 

Insects 

Fish 


field  trip  (Activity  4-5)  it  might  be  possible  for  the  students  to  collect  plants 
for  their  pond.     Bring  appropriate  containers  such  as  jars,  plastic  bags,  water. 


Activity  4-5 


Lected  on  the  field  trip  (Activity  4-5)  may  be  used  to  make  an  interesting  display  Activity  4-5 
Letin  board. 

U.  S»  or  world  map  have  the  students  write  in  their  names  of  the  animals  studied  Activity  4-6 
.(s)  where  they  are  most  commonly  found. 
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Me  and  my* 
Environment 


UNIT  rv 

TRANSFER  AND  CYCLING  OF  MATERIALS  IN  MY  ENVlH 
CHANGE  OF  PACERS 


♦Magazine  pictures  9. 


♦Magazine  pictures  10. 


♦Plastic  shoe  box  11. 
♦Pill  bugs 
♦Cardboard  divider 
♦Dead  leaves 
♦Damp  sponge 

♦Drying  agent  -  borax,  silica  gel 


Have  students  collect  pictures  of  wild  animals  in  ot 
together  on  a  bulletin  board  and  connected  with  line 
group  lion,  zebra,  antelope,  hyena,  etc. 

Students  could  make  a  bulletin  board  with  pictures  o 
animals  seen  in  slides. 

An  experiment  could  be  conducted  to  discover  whether 
place  a  cardboard  divider  in  the  middle  of  a  plastic 
bottom  of  the  divider  to  allow  pill  bugs  to  walk  thr 
etc.,  on  either  side  of  the  divider,  but  place  a  dam 
A  drying  agent  can  be  placed  in  a  corner  of  the  "dry 
would  be  silica  gel,  borax,  or  calcium  chloride.  {S 
observe  the  pill  bugs  to  see  which  side  of  the  box  t 


Microscope 
Microscope  slides 
♦Compost 


12.     Have  students  look  at  any  mold  in  the  compost  under 


13.  Invite  a  profess ioii/al  gardener,  hobby  gardener,  or  n 
class  about  the  preparation,  use,  and  benefits  of  coi 
composting  should  be  stressed. 
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students  collect  pictures  of  wild  animals  in  other  parts  of  the  world,  to  be  grouped 
:her  on  a  bulletin  board  and  connected  with  lines  showing  a  possible  food  web;  e.g., 
)  lion,  zebra,  antelope,  hyena,  etc, 

mts  could  make  a  bulletin  board  with  pictures  of  decomposers  and  scavengers,  including 
lis  seen  in  slides. 

:periment  could  be  conducted  to  discover  whether  pill  bugs  perfer  wet  or  dry  environments: 
I  a  cardboard  divider  in  the  mddle  of  a  plastic  shoe  box,  with  small  holes  cut  in  the 
m  of  the  divider  to  allow  pill  bugs  to  walk  through.     Place  similar  amounts  of  leaves, 
>  on  either  side  of  the  divider,  but  place  a  damp  sponge  on  one  side  and  not  the  other, 
fing  agent  can  be  placed  in  a  corner  of  the  "dry"  compartment.    A  suitable  drying  agent 
i  be  silica  gel,  borax,  or  calcium  chloride.      (See  Diagram  CP  4-1.)     Students  should 
fve  the  pill  bugs  to  see  which  side  of  the  box  they  spend  the  most  time  in. 


students  look  at  any  mold  in  the  compost  under  the  microscope. 


B  a  professional  gardener,  hobby  gardener,  or  nurseryman  who  uses  compost  to  speak  to  the 
about  the  preparation,  use,  and  benefits  of  composting.    The  recycling  aspects  of 
sting  should  be  stressed. 


Activity  4-6 


Activity  4-8 


Activity  4-9 


Activity  4-10 


Activity  4-lC 
Activity  4-13 


-ERLC 
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Agar 

Petri  aishes 

^Water 

^Pan 

Hot  plate 
Q-tips 
'fCcxnpost 

Inciibator  or  warm  place 

^Materials  in  14 
Refrigerator 


Magazine  pictures 


14  • 


15, 


16. 


17, 


18. 


19. 


20. 


It  might  be  a  good  review  for  students  to  make  agar  plates 
biology  teacher  in  your  school  may  be  a  good  source  of  aga 
students  wipe  Q-tips  in  the  compost  and  then  on  the  surfac 
a  warm  place.  Students  who  missed  Unit  II,  or  cannot  reca 
the  compost  microbes  growing. 


Make  agar  plates  with  compost  microbes  as  suggested  in  14 
refrigerator  and  one  in  a  warm  place.    This  will  be  useful 
Unit  II. 

Have  students  make  a  bulletin  board  display  using  advertis 
according  to  where  they  are  stored:    refrigerator,  cool  dr 

Visit  the  school  cafeteria  and  compare  the  food-storing  pr 
grocery  store  the  class  visited. 

Divide  the  class  into  groups  of  two,  three,  or  four.  Have 
you  note  to  the  manager  of  the  grocery  store  visited  by  thi 

Arrange  a  field  trip  to  a  canning  or  bottling  factory  to  s 
taken  against  spoilage. 

The  bread-making  activity  will  probably  get  students  interj 
lessons  more  baking  may  be  tried  with  other  yeast  recipes, 
cooking  lessons.    Boys  as  well  as  girls  may  well  enjoy  thii 
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CHANGE  OF  PACERS 


a  good  review  for  students  to  make  agar  plates  as  described  in  Unit  II.  (The 
her  in  your  school  may  be  a  good  source  of  agar  if  you  have  none  left.)  Have 
e  Q-tips  in  the  compost  and  then  on  the  surface  of  the  agar,  and  incubate  in 
•    Students  who  missed  Unit  II,  or  cannot  recall  it,  will  be  interested  to  see 
microbes  growing  • 


ates  with  compost  microbes  as  suggested  in  14  above,  and  store  one  in  the 
and  one  in  a  warm  place.    This  will  be  useful  for  students  who  have  missed 


s  make  a  bulletin  board  display  using  advertisements.    Group  food  products 
where  they  are  stored:     refrigerator,  cool  dry  cabinets,  etc, 

aool  cafeteria  and  compare  the  food-storing  procedures  with  those  of  the 
3  the  class  visited. 

Lass  into  groups  of  two,  three,  or  four.    Have  the  groups  write  a  thank 

the  manager  of  the  grocery  store  visited  by  the  class.    Give  help  as  needed. 

sld  trip  to  a  canning  or  bottling  factory  to  study  the  procedures  and  measures 
t  spoilage  . 

ting  activity  will  probably  get  students  interested  in  cooking.    In  other 
baking  may  be  tried  with  other  yeast  recipes,  and  this  could  lead  into  regular 
>ns.     Boys  as  well  as  girls  may  well  enjoy  this. 


Activity  4-12 

Activity  4-14 

Activity  4-15 
Activity  4-15 
Activity  4-15 
Activity  4-15 
Activity  4-17 
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Food  Chain  Game  cards 
*Pin 

*Cardboard 
*Scissors 


21.  If  students  have  difficulty  understanding  food  cycle 
might  help*  Cut  two  large  circles  out  of  cardboard, 
through  which  a  large  pin  could  be  pushed  to  make  an 
window  near  the  edge  of  one  circle  large  enough  to  s 
food  cycle  made  of  Food  Chain  Game  cards  around  the 
way  that  they  will  show  through  the  window  of  the  fi 
together,  rotate  the  top  circle  as  you  describe  the 


*MagaEine  pictures 


22,    Have  students  find  pictures  of  animals  to  make  into 
complete  the  cycle. 


Spring  scale 


23.    Have  students  collect  trash  from  the  wastebaskets  in 
what  is  collected. 


Spring  scale 

*Plastic  bags  to  use  as  gloves 


Spring  scale 


24.  Open  one  or  more  bags  of  classroom  trash  and  have  st 
as  paper,  glass,  plastic,  metal,  food.  These  catego 
biodegradable  and  nonbiodegradable  materials. 

25.  Weigh  the  trash  from  the  lunch  room  after  one  lunch 
total  over  a  period  of  weeks  or  months. 


*Camera  and  film 


•26.    Photograph  and/or  display  the  bags  of  trash  that  hav 
the  total  school  trash  for  one  day. 
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BSCS 


udents  have  difficulty  understanding   food  cycles,    the  construction  of  a  cardboard  "cycle* 

help.      Cut   two   large   circles   out  of  cardboard,    and  make  a   small  hole   in  the  center 
gh  which   a   large  pin  could  be  pushed  to  make  an  axle.       (See  Diagram  CP  4—2.)      Cut  a 
►w  near   the  edge  of  one  circle   large  enough   to   show  a  Food  Chain  Game   card.      Stick  a 
cycle  made  of  Food  Chain  Game   cards  around   the   edge  of   the   other  circle,    in  such  a 
that  they  will  show  through  the  window  of  the   first  circle.      When  they  are  pinned 
ther,    rotate   the   top  circle  as   you  describe  the   food  cycle  to  the  students. 


Activity  4—11 


students   find  pictures  of  animals   to  make   into   food   cycles,   with   the   decomposer   card   to  Activity  4— It 

Lete   the  cycle. 

students  collect  trash  from  the  wastebaskets  in  a  classroom  other  than  their  own.  Weigh  Activity  4—2! 
is  collected. 


one  or  more  bags  of  classroom  trash  and  have  students  sort  trash  into  categories  such 
per,  glass,  plastic,  metal,  food.  These  categories  could  be  weighed  and  grouped  into 
sgradable  and  nonbiodegradable  materials. 


Activity  4—2; 


the  trash  from  the  lunch  room  after  one  lunch  period  or  one  day.-  Speculate  about  the 
.  over  a  period  of  weeks  or  months. 


Activity  4— 2^ 


)graph  and/or  display  the  bags  of  trash  that  have  been  collected.  If  possible,  photograph  Activity  4—2! 
:o tal   school   trash   for  one  day. 

o 


ERIC 


Spring  scale 

^Plastic  bags  to  use  as  gloves 


e  and  my* 
Environment 
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27, 


'Booklet,  The  Prooessing  and  28. 

Recovery  of  Jon  Thomas  —  Cool  Cat, 

1  Copy  per  student 
f Opaque  projector 


Camera  and  film 


29. 
30. 
31. 


If  students'  interest  in  garbage  warrants  it,  have  student 
and  weigh  each  category  with  the  soring  scale  to  find  whic 
come  either  from  your  home  or  from  the  students*  homes • 

Obtain  copies  of  The  Processing  and  Recovery  of  Jon  Thomas 
some  bookstores  and  can  also  be  purchased  from  the  Superin 
Government  Printing  Office,  Washington,  D.  C.  20402.  Pri 
The  booklet  is  one  that  can  be  enjoyed  by  adult  and  child 
the  understanding  of  poor  readers.  Using  an  opaque  projec 
the  class.     Have  several  copies  so  students  can  follow  the 

Use  a  camera  to  make  a  pictorial  essay  of  the  daily  activi 

Have  students  photograph  the  art  objects  they  have  created 

Exhibit  the  students*  art  work  in  an  appropriate  place  in 
school  showcase.    Actively  involve  students  in  planning  an 
exhibit. 
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interest  in  garbage  warrants  it,  have  students  sort  real  garbage  into  categories, 
lach  category  with  the  spring  scale  to  find  which  is  heaviest.     The  garbage  could 
'  from  your  home  or  from  the  students'  homes. 

,es  of  The  Processing  and  Recovery  of  Jon  Thomas  —  Cool  Cat,    This  is  available  in  ■ 
ores  and  can  also  be  purchased  from  the  Superintendent  of  Documents,  S. 
Printing  Office,  Washington,  D.  C.     20402.     Price  $0.55,  Stock  Number  5502-0084. 

is  one  that  can  be  enjoyed  by  adult  and  child  alike,  and  has  cartoons  to  help 
anding  of  poor  readers.     Using  an  opaque  projector,  read  and  discuss  the  story  with 
Have  several  'copies  so  students  can  follow  the  story. 

a  to  make  a  pictorial  essay  of  the  daily  activities  at  the  local  dump.. 

ts  photograph  the  art  objects  they  have  created. 

studentis  *  art  work  in  an  appropriate  place  in  the  school,  such  as  the 
case*    Actively  involve  students  in  planning  and  setting  up  the 


Activity  4-22 


Activity  4-23 


Activity  4-23 
Activity  4-26 
Activity  4-26 


